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BRIEFLY TOLD. 
——ailines 

DeaTH OF Mr. Davip Bruce PeeBies.—In these times of queer in- 
ternational complications it may seem undiplomatic to speak well of 
anyone, for fear that the one spoken of may have short official tenure; 
but as sorrow spurs harder and longer than anger, and as it is a satis- 
faction to bear testimony to the right virtues of the dead, we will 
chance the introductory remark that all the fraternity will join in sin- 
cerely regretting the death of Mr. David Bruce Peebles, whose well di- 
rected labors in life were completed when death summoned him, the 
morning of Tuesday, the 5th inst. For months he suffered, not in the 
struggling sense, but through the keen vitality that keeps those alive 
who prefer to let nature take its course. Perhaps not two score Amer- 
ican gas men will remember the kindly, bristling, honest Englishman 
who came to study our American gas methods in 1880, but those who 
met him then will well now recall that he was of the fraternity—ready 
to impart of his fund of knowledge, eager to accept in return the teach- 
ings of those with whom he counselled. Although his mission to this 
country, from a commercial standpoint, which mainly meant the popu- 
larization here of the famous ‘‘ Peebles needle governor burner,” was 
not successful, it remains that, if his commerce was not extended his 
personality was appreciated and esteemed. Perhaps the following obit- 
uary note regarding him, which appeared in the columns of the Gas 
World for the 9th inst., may be accepted as the record of truth respect- 
ing the way they thought of him at home—and for our part we say not 
a word or a thought in the mention is beyond that which is due him : 
‘* Widespread regret will be experienced throughout the gas profession 
at the news of the death of Mr. David Bruce Peebles, of the Tay works, 
Bonnington, Edinburgh, which oceurred on Tuesday. And this regret 
wili be shared by a wider circle, for Mr. Peebles was well known in the 
engineering and electrical world, and had the faculty, in a pre-eminent 
degree, of making and retaining friends. His kindly, hospitable and 
friendly bearing, his devotion to his Work, his thoughtful thoroughness 
in whatsoever he undertook, and his enterprising spirit, all contributed 
to render him a man of mark in many ways; and he will be greatly 
missed. Any who have had the privilege of knowing him, both in bus- 
iness and in his kindly domestic circle, will feel that Mr. Peebles was a 
true man in every sense of the terms» His career was one of steady de- 
votion to thorough hard work and to a broad-minded and intelligent 
development of the gas industry, which owes him much. Born in 
Dundee in 1826, he spent his youth in his native town, where he served 
his apprenticeship as an engineer in the works of Messrs. Umpherston 
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& Kerr. After several years spent in the locomotive works at Swindon 
and at Amiens, he returned to Scotland, where he became a partner in 
the firm of Messrs. Fullarton & Co., gas meter manufacturers, Edin- 
burgh. In 1866 he left that firm and started business on his own ac- 
count in Fountainbridge, Edinburgh, and succeeded so well that he 
soon found the premises too small for him and shifted to new works, 
which he erected at Bonnington. They have had to be steadily en- 
larged, and the name of the Tay works, as Mr. Peebles called them, in 
remembrance of his boyhood’s days, has become well known through 
the needle governor burners and other inventions issued from time to 
time from them; and not only through these, but through the products 
of the electrical department, which was added only two years ago, but 
which has already grown to be one of the largest electrical engi- 
neering works in Scotland. The thoughtfulness, care and enter- 
prise which actuated Mr. Peebles in his business career perhaps them- 
selves prevented him from taking any active or prominent part in 
public life ; but he was in his element at the Royal Scottish Society of 
Arts, of which he was a Past-President, and at the meetings of the 
Royal Society of Edinburgh, of which he became a fellow, in the year 
1886, and to the ‘Transactions,’ to which he was a contributor. The 
Gas Institute, too, will miss his genial presence, and his participation 
in its discussions. He leaves a grown-up family of three sons and four 
daughters. Two ofthe sons are partners in the business founded by 
Mr. Peebles.” 


Notes.—The Waukegan (Ills.) Gas Company proposes to pipe the 
streets of the adjoining district of Lake Forest, so far as the west sec- 
tion of the latter is concerned.——A visitor to the Coatesville (Pa.) dis- 
trict just now could not fail of being convinced that the new proprietors 
of the Coatesville Gas Company mean business, if a general ripping up 
all round may be accepted as an indication of such purpose. Quite 
some money will have to be expended before the Coatesville gas piant 
will be up to the requirements of all those who want to avail themselves 
of its product.——Mr. Carl D. Bradley has been appointed to a respons- 
ible position in connection with the affairs of the American Gas Com- 
pany, of Philadelphia. He likely will represent the Company on the 
road, his permanent headquarters being in the main offices at Phila- 
delphia. Messrs. McCullough, Ramsdell and Stroud have in their 
selection of Mr. Bradley, secured a road agent who will hold the Am- 
erican Gas Company’s end well to thefront. That ‘‘ Carl” is all right 
anyone who ever knew him must gladly testify.——-We are in receipt 
of a copy of the work, by Mr. Jas. B. Dill, entitled ‘* Dill, on New Jer- 
sey Corporations.” This book, which is now in its second edition, is 
published by Messrs. Baker, Voorhis & Co., of New York, and should be 
invaluable to those connected with corporations owing their lives to 
the laws of New Jersey, or to others who contemplate involving them- 
selves in similar meshes.——The proprietors of the St. Catharines and 
Welland Canal Gas Light Company, of St. Catharines, Can., have 
agreed to an increase in the capital stock of $35,740. The present 
capitalization is $130,000.——The customers of the Denver (Col.) Con- 
solidated Electric and Gas Company complain over the proposition of 
the Company to charge a meter rate, instead of a flat rate, from Jan. 
ist. Nor is it much wonder that murmuring is heard. Heretofore, 
electric light in Denver was sold on any old basis, the consumer being 
the judge as to whether or not he was abusing the flat rate. A little 
counting now and then is in line with good business management.—— 
The proprietors of the Media (Pa.) Gas Company have declared adividend 
of 3 per cent. out of the earnings for the past half year. The Company has 
arranged for important main extensions next season.—tThe authorities 
of Philadelphia have agreed to sell to the highest bidder the site heretofore 
occupied as a manufacturing station, on old city gas works municipal 
account, at 23d and Market streets. A good guesser as to the purchaser 
would likely be theone who named the Pennsylvania Railroad Com- 
pany as such.—The new storage holder of the Fairbault (Minn.) Con- 
solidated Gas and Electric Light Company, which was constructed by the 
Stacey Manufacturing Company, was successfully tested and put at 
work some days ago.——We understand that the Board of Gas Trustees, 
Wheeling (West Va.) Municipal Gas Works, has awarded the contract 
for the tar produced on the works for the ensuing year to the Cambria 
Steel and Iron Company, of Johnstown, Pa. The price agreed on was 
4.60 cents per gallon.——The American Investment Compauy, which 
recently secured control of the gas and electric lighting interests of 


Mount Holly, N. J., also controls the electric lighting plants in the 
nearby districts of Moorestown and Haddonfield.—tThe Board of City 
Commissioners, of Youngstown, O., is debating the wisdom of abandon- 
ing the moon table schedule under which the lighting of the streets is 
performed. The matter would not seem to require extended considera- 
tion. All night and every night lighting should be the practice in any 
community that can pay its bills. 





Modern Improvements in the Plant of Gas Works: Es. 
pecially with Reference to the Saving of Manual Labor. 
Sn 


By Mr. J. T. WEsTOOTT. 


A brief survey of earlier works will enable us to appreciate mor 
clearly the present labor saving machines. Formerly coal was ¢. 
livered in carts drawn by horses and stored in the yard or in coal sheds, 
from whence it was drawn in barrows by men to the retort house ani 
shovelled into the retorts. Manual labor was employed to draw the 
charge of hot coke from the retorts and quench it with buckets of water 
or by turning on a hose. It was then wheeled into the coke yard, and, 
if caked, broken by hand with shovel and hammer. 

The method of dealing with the gas from the time it left the retorts 
until it reached the consumer required much labor; the washing, 
scrubbing and purifying being all parctically accomplished without 
machinery. The purifying medium, usually lime, was placed in and 
discharged from the boxes in the crudest manner requiring the maxi. 
mum amount of manual labor. 


crude. The modern chemical plants for dealing with the ammonia, 
sulphates, cyanides and the utilization of the tar at the works were 
almost unknown. 

With the rapid strides that have taken place in the arts and sciences, 
ap equally rapid evolution has proceeded in the method of manu. 
facturing gas, until we find the modern gas works equipped with im- 
provements and Jabor-saving devices which Mr. William Murdoch ani 
Mr. Samuel Clegg would scarcely have pictured in their most sanguine 
dreams. 

The retort setting for coking the coal has gradually increased, from 
one cast iron retort, to settings of 6, 7, 8, 9, and even 10 to 12 clay re- 
torts. Instead of being heated by direct firing, the regenerative 
method of heating is usually adopted, whereby the heat from the pro- 
ducts of combustion is utilized before passing into the stack. 

This great advancement in retort settings is only an example of the 
improvements that have taken place in all other branches pertaining 
to the manufacture of gas. The numbers of patents for improvements 
in gas machinery, which have been filed in the archives of the patent 
offices of different countries during the past few years, have been 
legion. It is not within the scope of this paper to give a detailed de- 
scription of all the various types of machines used in gas works at the 
present time, but a general idea of the methods employed to reduce 
manual labor. 

The principal saving in labor being found in the retort house, we 
will consider gas works under the following heads: 1, horizontal re 
torts operated by manual labor ; 2, horizontal retorts, machine charged 
and drawn; 3, inclined retorts, gravity charged and drawn ; 4, com: 
bined retorts and carburetted water gas plant. 

The first sub division would hardly come within the range. of this 
paper, except where recently the advantages of scoop charging and 
manual charging and drawing machines have been appreciated, even 
in small works. The scoops are usually arranged in a carriet 
suspended, from an overhead trolley, by means of a chain pulley, thus 
allowing the scoop to be taken to any point in front of the several beds 
of retorts and raised or lowered to the height of any one retort. 

The scoop is usually of steel, made in a half-circle, and provided a 
the end with a small roller. It can be taken on a little wagon to the 
coal store, filled and taken back to the retort house, where it is placed 
on the carrier and charged. A roller in front of each retort permits 0! 
ease in manipulating. A still better arrangement is where the scoop 's 
allowed to run, by means of an overhead trolley system, from the coal 
store to the retort house and back again, not allowing it to be taken 
from the carrier to the wagon. This method is said to reduce some 
what the cost of the labor of carbonizing per ton, and an unsk lle 
laborer can become a very efficient charger in a short time. 

The manual charging machines and drawing machines are frequently 
worked in conjunction with conveyors, hereafter described, ani 4! 
works larger than those where a scoop charger is used. 

There are various types of manual charging and drawing mach 0°, 
which vary in details, but accomplish the same purpose. Some chars: 
ing machines are made with adjustable hoppers and others with | xed 
hoppers, all for the same purpose, and briefly as follows : 

The manual charging machine is a square, upright frame on whce!s, 
running On tram lines, laid parallel to and in front of the retort be:cl!. 
On one side of th's machine is a hand-wheel and gear, by means ° 
which it is propelled; on the other side is another hand-wheel 4 
gearing for hoisting and unloading an adjustable coal hopper from ov¢ 
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The methods of dealing with the residuals from the gas were equally “ 
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‘ne coal supply for the retorts is received into the adjustable coal 
hopper on the charging machine, from overhead fixed coal hoppers. 

The adjustable hopper being suspended by chains, is free to move ver 
tically between the four uprights of the frame. The charger, when out 
of the retort, resis on a light frame suspended from the coal hopper. 
Direetly over the charger, at the bottom of the hopper, is a feeder box 
for supplying the charger with coal. 

The charger consists of a light carriage, running on three wheels, 
having two semi-circular scoops at the bottom. The scoops are ar- 
ranged to turn over in opposite directions, by the twisting of a long 
driving rod, about half way around in one direction. This charger 
goes half the length of the retort at one time, and goes in the retort 
twice for a complete charge. A movable platform is used for working 
the top tiers of retorts. 

The drawing machine is similar to the charger, in that it is propelled 
along tram lines in front of, and parallel to, the retorts, and consists of 
a frame on three wheels. The hand rake for drawing the charge is 
raised or lowered, to the retort required, by means of an adjustable 
bearer bar, parallel to the retorts, and guided by two of the frames of 
the drawing machine. ‘With this manual machinery 45 retorts can be 
charged and drawn in as many minutes, without requiring half as much 
fatigue as ordinary hand labor would involve. 

Horizontal Retorts Machine Charged and Drawn.—In the manu- 
facture of gas it is necessary to bring the coal from the pit to the gas 
works, from there to the retorts in which it is placed, and, after being 
subjected to a high heat, taken out as coke and removed to the yard. 
With the improved methods this is accomplished by means of various 
types of machinery. The designs of the particular classes of conveying 
machinery required for the handling of all coal coming to the works 
and of all coke leaving the works, need to be somewhat varied to suit 
There are several installations in vogue, and at a 
great number of gas works partial installations. Sometimes the coal is 
elevated and conveyed by means of band conveyors, at other times by 
means of tray and pan conveyors, and in still other cases the coal is 
brought to the works and deposited into self-tipping wagons which dis- 
charge into a coal breaker. From here, by means of a chain bucket 
conveyor, it is elevated and discharged into another self-tipping wagon 
or buggy, running on an elevated tram road which extends over the 
entire length of the coal sheds. When the buggy reaches the point for 
the proper trimming of the coal, it is automatically discharged and 
returned to the conveyor to be refilled. When the coal is brought by 
water instead of by rail, a chain bucket conveyor is sometimes used to 
remove it from, the ship to the breaker, from which it is taken to the 
coal shed, as previously described. 

The coal is delivered from the sheds to the retort house by means of 
an inclined chute discharging into a hopper. This hopper is worked in 
conjunction with a bucket elevator, which conveys the coal to buggies 
running on girders over the tops of the fixed hoppers iu the retort 
house. The coal is then discharged into the fixed hoppers, which are 
arranged at the top along the entire length of the retort house, thus 
making them available for any one of the settings. From these hop 
pers it is fed into the adjustable coal hopper of the charging machine. 

The power charging machines are operated by steam, compressed air 
or hydraulics, and fitted with propelling gear for travelling up and 
down in front of the retorts. They are of various kinds. Some have 
fixed hoppers, others adjustable hoppers, which, by means of gearing, 
are raised or lowered to suit the various tiers of retorts. The weight of 
coal in a charge is regulated by a feeder box, with which the hopper is 
provided, 

A frame suspended from the hopper carries the charger, which is 
driven in and withdrawn from the retorts by a compressed air eylin- 
der, rack and pinion chain drum, and chains. The scoop of the charger 
enters each retort twice, turning alternately in opposite directions, thus 
insuring the coal being deposited equally over the entire base of the 
retort. The hot coke is taken from the retort by drawing machines, 
Which are fitted with traveling and hoisting gear, by means of which 
the rake bar frame can be raised and lowered to convey the rake bar 
an) head to the several tiers of retorts. They are fitted with com- 
pressed air and controlling cylinders, rack and pinion chain drums for 
the various operations. 

‘he motive force—i. e., air, steam or water—is conveyed from the 
recciver, boiler or accumulator by means of suitable tubes and fittings 
‘0 the hose drum, in connection with each charging and drawing ma- 
chine. The bose, leading from the drums to the machines, is especially 
des'yned to convey the force used. The drum works automatically, 


anc the hose is supported at frequent intervals to prevent unnecessary 
Strain, 


Sometimes the power is conveyed by means of endless wire or 








cotton rope, the rope being overhead and driven by a gas or steam en- 
gine placed in an adjacent room. 

The coal can be supplied to the charger and a full charge completed 
in the retort in 30 seconds ; or 120 retorts may be charged per hour. 
This, in comparison with the old method, is a paramount saving of 
labor, as well as of gas ; the latter saving being due to the short space 
of time the mouthpieces are open. 

The coke is carried from the cellars of the retort house to the outside 
of the building on a conveyor, where a douche of water is made to 
play upon it as it drops. It is then raised, on an inclined conveyor, to 
the coke breaking machinery, which consists of a circular frame com- 
posed of perforated plates having different sized meshes, and placed at 
a suitable angle. Two railway wagons are placed underneath this 
screen, the small coke falling into one and the breeze into the other. 
A third wagon, placed under the lower end, receives the larger pieces 
of coke that have traversed the entire length of the screen. It will be 
observed that, except for labor in actuating machinery, no actual man- 
ual labor need be employed on the coal from the time it leaves the 
mines until, as coke, it leaves the gas works. 

Inclined Retorts, Gravity Charged and Drawn.—This method of 
carbonizing coal has been attended with many experiments and fail- 
ures; but at present numbers of installations are working successfully, 
and additional ones are being erected. 

Inclined retorts are placed at an angle of 29° to 34° for the best work- 
ing, varying according to the physical condition of the coal. The coal 
is delivered in various ways to the overhead hopper in the retort house 
by elevating and conveying machinery, similar to that previously de- 
scribed. Some of the recent installations do away with the trimming 
of the coal in the yard. 

A measuring chamber is placed immediately beneath the coal hopper, 
and one above each vertical line of retorts. The weight of the charge 
can be adjusted as required. The same quantity of coal is charged each 
time into the retorts. Traveling chutes are provided for conveying 
the coal from the measuring chambers to the retorts. The charging is 
accomplished by simply drawing a lever, which allows the coal to fall 
from the measuring chamber down the chute and slope of the retort, 
the impact being regulated by a wing placed in the mouth of the chute. 

Usually a little assistance is required to draw the coke, owing to cak- 
ing and other reasons ; but, after it is once disturbed, it quickly runs 
down the slope and discharges itself, by elevating and conveying 
machinery, in a similar manner to that described under ** Horizontal 
Retorts, Machine Charged and Drawn.” 

It will be noted that the retorts are charged and drawn by means of 
gravity, which dispenses with charging and drawing machinery. 

Very little is left to the discretion of the operator, and in the best in- 
stallations none of the coal or c ‘ke is handled by manual labor, the only 
labor required being for the placing of the chute and drawing of the 
lever. 

Combined Retorts and Carburetted Water Gas Plant.—Any one of 
the three systems previously described may be used in conjunction with 
carburetted water gas plant. The lastsystem of manufacturing gas is 
greatly in vogue in America, and is also being quite favorably con- 
sidered by European engineers. Many installations are working in 
England and several on the Continent at the present time. 

Anthracite coal or a portion of the coke is taken from the yard and 
used in the generator of the water gas plant for making gas ; or, better 
still, the hot coke from the retorts is immediately used in thegenerator. - 
In one or two instances water gas generators have been placed in the 
same building and very close to the mouth of inclined retorts, a portion 
of the hot coke discharging directly into the generators. The remainder 
of the coke is handled by conveying machinery, as previously de- 
scribed. 

Carburetted water gas apparatus possesses several advantages not 
found in the manufacture of coal gas, some of which are the high 
candle power gas that can be made and the small amount of labor re’ 
quired. The plant itself requires much less ground space, and usually, 
for the same capacity, a smaller expenditure of capital account. 

At this point it may be interesting to compare the proportionaté 
amount of gas that one man can make in the various systems, during 
a working day, including all labor upon the works. The figures can 
only be considered relatively, as the conditions of different works vary : 

With horizontal retorts hand charged........ 17,000 cu. ft. 
‘* manual charging and drawing machines.25,000 * 
‘* power charging and drawing machines. 30;000 
=: US Re ne ree 35,000 ‘ 
‘+ earburetted water gas.............-+--+. 50,000 ‘ 
Condensers, Scrubbers and Washers.—Modern works also contain 
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improved apparatus and machinery for dealing with the gas after it 
leaves the retorts, but the condensing, scrubbing and washing machin- 
ery is only a perfection of the same system which has been in vogue 
for a number of years. 

The cyanide compounds are next taken from the gas. 

Exhausting Machinery.—The exhausters are usually placed between 
the condensers and scrubbers, and during recent years have been made 
so that the adjustable blades enable an exhauster of the same size as 
the old form to handle 50 per cent. more gas. The regulating machin- 
ery for exhausters has reached suck a degree of perfection as to render 
the working of the machinery automatic, thus needing no attention 
from an attendant. 

Purifiers.—The remaining gaseous impurities are finally removed 
by means of the purifiers. These usually consist of a series of large 
iron boxes with movable covers. When it is remembered that one 
purifier may contain as high as 75 or 100 tons of purifying material 
(such as hydrate of lime, which in itself has the properties of eliminat- 
ing the whole of the impurities from the gas, or hydrated peroxide of 
iron, which will remove the sulphuretted hydrogen, but has no effect 
upon the carbonic acid and bi-sulphate of carbon) the importance of 
this apparatus in saving manual labor will be appreciated. In cold 
climates, found in certain parts of Europe and America, the purifiers 
are frequently placed in sets of 4, 6 or 8 upon the first floor of a building 
known as the purifying bouse. The covers are handled by means of 
machinery, frequently hydraulics, whereby one attendant can very 
readily raise a lid from a purifying box and replace it. 

The purifying material is brought under the purifiers, in railway 
trucks running on the ground floor, within the purifying building. It 
is conveyed, by means of a chain bucket conveyor from the ground 
floor to the top of the purifying house, above the boxes, and discharged 
into a hopper, from which the material runs down a portable chute 
into any one of the purifiers, and at any particular point required. 
After the box has been properly filled, the cover is again placed in 
position and the gas turned on. When the material becomes foul, 
apertures in the bottom of the purifying boxes are opened, and the foul 
material is allowed to drop to the ground floor of the purifying house. 
If oxide of iron, it can be revivified and used over again for a certain 
period of time; if lime, which is not fit for further use, it can drop 
into railway wagons or carts and be taken away. 

In other places the purifiers are placed on the ground level, continu- 
ous under a shed, which allows a free circulation of air. The lids are 
operated by machinery. 

Sometimes a fioor is placed directly over the purifiers, under the roof 
of the shed, and the oxide of iron for revivifying is elevated from the 
boxes to this floor, by means of conveyors. The fresh material is also 
conveyed to this floor from railway wagons, by means of conveying 
machinerv, and the boxes filled by allowing the material to drop 
through apertures in the floor. 

One or two works are doing away with the usual water seal and 
using comparatively small lids, with a rubber joint between the lid and 
the box, or a faced joint well greased with tallow. The lids are bolted 
down to ensure a tight joint. 

Gas Holders and Governors.—Formerly a constant pressure of gas 
was maintained on the street mains by means of someone weighting the 
governor at the times of greatest consumption, but recently, in some 
works, a constant pressure is maintained to the consumers by means ot 
a governor actuated by clockwork or electricity, so that if the pressure 
increases a valve at the outlet of the holder is partly closed, and if the 
pressure decreases the same valve is automatically opened, which stil! 
further reduces manual labor. 

Residual Product Works.—Residual products were formerly sold 
in the crude state, but plant for the profitable manipulation of these 
on the gas works is now found. These are principally chemical and 
outside the range of this paper. 

Altbough modern gas works have reached a degree of perfection sec 
ond to no other manufacturing establishments, yet they have scarcely 
reached the point whereby the manager, in his office, can touch an 
electric button and manipulate the entire plant automatically. A num- 
ber of men are still required on the works, and valued, not only for 
their physical strength, but for their intellectual ability, as everything 
is worked so nearly automatic and by machinery that the actual man- 
ual labor has been reduced to a minimum ; and practically no heavy 
labor is now required in comparison with former days. 








THE proprietors of the Chuctanunda Gas Light Company, of Am- 
sterdam, N. Y., have agreed on an increase of capitalization, from 
$50,000 to $100,000, 








Efficiency Test of a 125-Horse Power Gas Engine. 
sieniitlitinte 

At the New York meeting of the American Society of Mechanical 
Engineers, Mr. C. H. Robertson of Lafayette, Ind., p:esented a paper 
giving the results of tests at various loads of a 125-horse power 
Westinghouse gas engine, which is located in the plant of the 
Merchants’ Electric Lighting Company of Lafayette. The plant, 
which is a new one, was constructed in 1898, and is substantially as 
show in Fig. 1, a plan of the station. 

There are two 125 horse power gas engines in the engine room using 
natural gas as fuel, and each driving a 60 kilowatt two-phase alternator 
of 2,000 volts at 60 cycles. This type of Westinghouse gas engine was 
fully described and illustrated in ‘* The Engineering Record” of Octo- 
ber 21, 1899. The engine tested hud three cylinders, each 13 inches in 
diameter and 14 inches stroke. The clearance of each was about 21} 
per cent. 

The cylinder walls are kept cool by the use of water jackets; thie 
plant is so piped that city water may be used, but ordinarily a small 
belt-driven pump takes water from a cistern below the repair room 
floor, and, after passing it through the jackets, delivers it to the top of 
a cooling tower, whence it trickles down over piled tiling to the cistern. 
In passing down through the tower it is met by an ascending stream of 
air, by which it is cooled. No mechanical means are used for inducing 
the flow of air, the warming of it sufficing to produce the draft. 

The test was made under the personal direction of the author, and 
during its progress the entire load of the station was thrown upon one 
engine, the load being the ordinary service load on one of the light 
days of the week. The time and duration of the test, 7:05 p.m., March 
22, to 12:05 am, March 23, 1899, was chosen so as to include a con- 
siderable load variation inorder that the performance under different 
conditions might be observed. The object of the test was to secure 
réliable data concerning the power developed, the gas consumed, the 
speed regulation, the heat given to the jackets and the temperature of 
the exhaust. 

A Crosby indicator was attached to each cyliuder, one being of a 
special construction for gas engine work; the others, steam engine 
indicators. The springs were changed from time to time to adapt them 
to changes of pressure due to changing of the load. No difficulty was 
experienced from the heating or lack of lubrication of indicators. It 
was not even necessary to lubricate the indicator pistons, plenty 
of cylinder oil for this purpose coming up from the cylinders of the 
engine. 

The indicator rig consisted of a small set of three cranks turned from 
a solid piece of steel and attached by means of a cap to the end of the 
engine shaft. Connecting rods and crossheads with steel wires and 
short pieces of indicator cord served to transmit the motion over light 
brass pulleys from each crank to its corresponding indicator. The 
e‘ectrical output was determined by experienced men with freshly 
calibrated apparatus. The gas consumed was measured by a wet meter, 
and corrections were made for variations from standard pressure and 
temperature. 

The amount of heat absorbed by the jacket was determined by 
measuring the rise in temperature and the weight of water passing the 


jacket. The results are given in Table I. 
TABLE I, 
B.T. U.con- B.T.U.ab- B. T. U. ex- 
verted into sorbed by hausted per B. T. U. per 
No. of  B.T. U. supplied, work, per jacket, per hour, per I. H. P. per 
hour. per hour. cent. cent. cent. minute. 
| 1,574,200 17.8 25.1 56.9 237.5 
2 1,674,880 16.3 21.0 62.8 264.7 
3 1,169,000 20.7 30.2 48.8 204.2 
4 1,096,600 20.2 36 9 42.7 211.1 
5 828,000 16.0 50.3 43.9 259.3 


The temperature of the exhaust gases was determined by a copper 
ball calorimeter. This consisted of an arrangement which permitted 
of placing the copper ball at the bottom of a thin cup-shaped pipe which 
projected into and a little past the center of the exhaust pipe near ihe 
engine. After it had been in this position about an hour, the ball was 
withdrawn and dropped into a non-conducting cup containing a meas: 
ured quantity of water. From the specific heat and weight of ‘le 
copper ball, its initial temperature was found. The temperature of ‘he 
exhaust by this method was found to be 1,200° Fahrenheit when the 
engine was indicating 104-horse power, and about 1,048° when indicat- 
ing about 55-horse power. 

The natural gas which is used as fuel was analyzed with the follow 
ing result : 
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Fig. 1.—Pian of the Lighting Station. 
Merchants Electric Lighting Plant, Lafayette, Indiana. 
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Fig. 2.—Relation Between Power and Total Gas per Hour. 


| was set so as to give a mixture of gas toairof 1:11. At this time the 
ratio was changed to 1:12, remaining thus to the end of the test. 

In Table II is given part of the data and calculated results given by 
the author. In column 3 is shown the gas used for each ten minutes 
reduced to a common basis of 147 pounds pressure and a temperature 
of 62° Fahrenheit. The whole sequence of events, from the gas meter 
to the engine and generator in a plant like this, follow each other so 
rapidly, the author said, that it is entirely possible to run a satisfactory 
and reliable test of but a few minutes’ duration. With this point in 


The plant was not put in especially good condition for the test, and mind, the whole collection of data, consisting of 5 hours of 5-min- 
there was no attempt on the part of the writer to secure better economy ute observations, was divided up into a series of tests of 10-minutes’ 
by changing the conditions from those ordinarily observed by the duration. in each of which an observation was had at the beginning, in 


attendant, the desire being to secure data under ordinary service condi- 
From the beginning of the test. 7.05 to 9.15, the mixing valve The gas consumption for any one of the 10-minute tests was, of course, 


tions, 
Revolu- Standard 
tions as 
Time. Minute. aod 
1 2 3 

7:10 P.M. 269 253.2 
7:20: ** 269 249.2 
7:3. * 270 242 5 
74 > 269 269 7 
yf Soa 265 270.7 
8:00 ‘ 272 268.7 
8:1¢ => 267 275.6 
8:20 * 273 270.0 
8:30 ‘ 271 245.5 
8,40 ‘ 276 332.6 
S:ae* 268 297.6 
9:00 ‘* 269 253.4 
9:10 ** 269 204.6 
9:90... = 269 203.4 
9:30 * 270 197.6 
9: 271 191.4 
9:50 * 272 189.4 
10:00 ‘ 271 182.6 
10: 270 190.4 
10:20 ‘* 271 186.4 
10:30 ‘* 272 191.8 
10:40 * 273 184.6 
10:50 * 270 172.2 
11:49 274 171.2 
11:1 274 168.0 
11 ee 280 149.4 
LL age 276 144.4 
11:40 ‘* 270 124.8 
11: = 270 123.8 
12:00 * 271 117.6 

270.86 211.42 





Average Total Total Input 
Indicated Output or Brake 
Horse Electric H. P. of 
Power. Engine. 
4 5 6 
109.79 83.05 90.74 
111.55 83 70 91.40 
111.10 83.95 91.50 
elkens 86.05 93.50 
wai 85.80 93.35 
109.43 84.40 92.00 
108.37 84.15 91 70 
107.39 81.90 89.60 
104.53 79.75 87.65 
105.26 79.45 87.30 
104.47 78.50 ‘86.40 
102 66 76.05 84.05 
97.86 74 40 82.40 
98.88 74.05 81.25 
96.50 74.35 78.50 
93.40 68.25 76.20 
93.01 66.70 74.85 
92.27 66.30 74.50 
91,90 65 90 74.10 
90.90 65.10 73.40 
90.75 65.10 73.40 
88.24 63.35 71 55 
83.05 59 55 67.90 
79.31 54 95 63.30 
73.52 48 55 56.50 
64.20 40.90 48.80 
54.69 33 60 41.10 
43.08 24.30 31.20 
40.31 18.30 25.05 
39.75 18.10 24.80 
88.79 65.51 73.266 


the middle, and at the end of the 10 minute period under consideration. 


TABLE II. 
Frictional Mechanical 
orse Efficiency 
Power of of Engine, 
Engine. per Cent. 
? 8 
19.05 82.07 
20.15 81.93 
19.60 82.36 
17.43 84.07 
16.67 84.62 
18.79 82.50 
16.88 83.85 
17.96 82.94 
18.07 82.70 
18.61 81.87 
15.45 84.21 
17.63 82.17 
18.00 81.35 
17.00 81.80 
18.16 80.47 
17.77 80.74 
16.80 81.72 
15 50 81.85 
17.35 80 88 
16.66 81.11 
15.15 82.75 
16.01 79.81 
17.02 76.85 
15.40 76.01 
13 59 75.15 
11 88 72.42 
15.26 62.14 
14.95 62.39 
16.88 79.74 


Standard — Standard Mechanical 
Gas Gas per Efficiency 

per I.4.P. Brake i. ?. Electric H.P. of Plant - 

Hour. Hour. Hour. Col. 4 + Col. 4. 
9 10 ll 12 

13.84 16.74 18.29 75.88 
13.40 16.36 17.86 75.03 
14.18 17.22 18.03 75.61 
err 17.31 | 6 
Orr 17.41 er 
14.73 17.52 19.10 77.13 
15.26 18.04 19. 65 77.67 
15.08 18.28 19.78 76.26 
14.09 16.81 18.47 76.29 
18.97 22 86 25 42 75.48 
17.09 20.66 22.74 75.14 
14.71 17.66 19.99 74.08 
12.55 14 90 16.50 76.04 
12.34 15 02 16.35 74 89 
12.28 15.10 16.61 73.94 
12.29 15.03 16.82 73.07 
12.21 15.18 17.03 71.71 
11.87 14.71 16.52 71.85 
12.43 15.21 17.33 7L.71 
12.30 15 03 17.17 71.62 
12.68 15 67 17.67 71.74 
12.55 15.48 27.48 71.82 
12.44 15.21 17.35 71.70 
12.94 16.23 18.69 69.29 
13 71 17.84 20.76 66.03 
13.96 18.37 21.91 63.71 
15.84 21.08 25.78 61.44 
17.38 21.00 30.81 56.41 
18.42 20.65 40.59 45.40 
17.75 28.44 38.98 45.56 
14.18 17.964 20.704 70.23 


Thermal Thermal 
—e sear aed 
Engine. Plant. 
13 14 
15.20 13.9 
15.55 14.1 
14.78 13.5 
14.70 13.5 
14.62 13.4 
14.51 13.3 
14.11 12.9 
14.07 12.8 
15.11 13.7 
11.12 10.1 
12.31 11.2 
14.06 12.7 
17.00 15.4 
16.84 15.4 
16.81 15.3 
16.88 151 
16.76 14.9 
17.30 15.3 
16.50 14.6 
16.70 148 
16.23 143 
16.44 14.5 
16 77 14.6 
15.68 13.6 
14.26 12.2 
13.92 11.6 
12 07 9.9 
10.60 8.2 
8.58 6.2 
8.94 6.5 
14.613 12.92 
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taken as shown by the gas meter for that period. The results in the 
remaining columns are given in this averaged way. 

In column 5 is given the generator output in electrical horse power. 
From a previous investigation the commercial efficiency of the gen- 
erator under various loads was known, which, divided into column 5, 
results in column 6, the power given to the generator pulley. This, 
neglecting under the circumstance, the small belt losses, is the brake 
horse power of the engine. The brake horse power subtracted from the 
indicated horse power gives the friction of the engine. The brake horse 
power divided by the indicated horse power gives the mechanical effi- 
ciency, of which the highest, 84 62 per cent., occurred at 8.10, or at the 
time not far from the maximum indicated horse power. This is proba 
bly a little lower than it would be for a steam engine of the same 
general type and size. The frictional horse power as an absolute 
quantity decreased with the decrease of indicated horse power, but 
relative to the indicated horse power, became larger and larger as the 
load went down. This is, of course, but another way of saying that 
the mechanical efficiency decreases with a decrease of indicated horse 
power. 

Columns 9, 10 and 11 show the gas consumption per indicated horse 
power hour, per brake horse power hour and per electrical horse power 
hour. The best performance of the plant in regard to these three fac- 
tors occurs at 10.00, and is per indicated horse power hour, 11.87 ; per 
brake horse power hour, 14.71 ; per electrical horse power hour, 16.52 
The highest consumption, under a mixture of 1:12, comes at 11.50, and 
is per indicated horse power hour, 18.42; per brake horse power hour, 
29.65 ; per electrical horse power hour, 40.59. By plotting the total gas 
per hour against the different horse powers, Fig. 2, a very interesting 
law seems apparent. It is nothing more or less than the parallel of the 
well known Willans law for steam engines, namely, that the total steam 
per hour plotted against the indicated horse power is a straight line. 

Referring to Fig. 2, the solid circles show the relation between total 
gas per hour and the indicated horse power. The points up to 100 
horse power fall within a reasonable distance of the straight line drawn 
to represent their average. The crosses represent the same relation for 
the brake horse power, while the hollow circles are the points for the 
gas per hour against electrical horse power ; and the same general ob 
servation may be made for these as for the indicated horse power line 
Three quite important conclusions seem to be warranted by this com- 
parison : 

1, That the proportion of gas to air is a very important factor in fuel 
economy. 

2. That one test at a light and one test at a heavy load would serve 
to locate the line, from which a quite approximate prediction could be 
made of the gas consumption under intermediate loads. 

3. That these considerations hold for the fuel consumption per brake 
horse power hour and per electrical horse power hour. 

By Fig. 3 is shown the relation between standard gas per indicated 
horse power hour and the indicated horse power based upon observa 
tions when the mixture was 1:12, The other curves on this figure show 
gas consumption per brake horse power hour and per electrical horse 
p >wer‘hour. 

In column 12 is the efficiency of the mechanism of the plant, found 
by dividing the output of the generator by the power furnished in the 
engine cylinder ; in other words, the electrical horse power divided by 
the indicated horse power. Column 13 shows the thermal efficiency of 
the engine, and is found by dividing the number of British thermal 
units equivalent to the brake horse power by the number of heat units 
in the gas consumed. The highest efficiency, 17.3 per cent., is seldom 
equaled in a steam plant ; but it is not high for a gas engine. Column 
14 exhibi's what may be styled the thermal efficiency of the plant. It 
is the result of dividing the heat energy of the electrical output by the 
heat energy in the gas consumed in its production, and gives as a max- 
imum value 15.4 per cent. 

Table I. accounts in a general way for the best transformation in the 
engine. The figures are based upon the averages for each hour during 
the test. The poor showing for the first and second hours was due to 
the improper ratio in the mixture of gas and air. For the third hour 
it is to be observed that about one-fifth of the heat energy of the fuel 
reappeared as work in’ the cylinder, that about three tenths was ab- 
sorbed by the jacket, and that one-half passed out through the exhaust. 
The item British thermal units per indicated horse power per minute 
for the hour:is seen to be 204.2, and is of interest for purpose of com 
parison. The best performance of the test in this regard is at 10, when 
the gas per indicated horse power per hour was 11.87 cubic feet, giving 
for the British thermal unit per indicated horse power per minute, 
197.8. 








The author concluded his paper with some miscellaneous notes, which 
were as follows: It should be borne in mind in considering the data 
here presented that the engine tested was of a lot of five engines, and 
was put in a short time after its mate, which was the first of this make 
and size installed for commercial service in this country. Since they 
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Fig. 3.—Gas Consumpti»n Curve. 


were installed, gas enginery has made a considerable advance, and the 
performance of this machine is probably not as good as an up-to-date 
engine would give. 

Chief among the changes expected to give greater economy will be 
the substitution of solid oil in the crank case instead of oil and water 
as at present. It is stated on good authority that the presence of water 
in the oil, when exposed to the conditions met with in the cylinder, very 
much injures its lubricating effect, whence comes rapid wear of cylin- 
ders and bearings, and, consequently, low mechanical efficiency. Care 
must be exercised in the amount of oil permitted in the crank case, lest 
so much reach the cylinders as to carry flame over an exhaust stroke 
and ignite the next succeeding charge, and with it the mixture in the 
distribution pipe. Any considerable amount of this ‘* back firing ”’ has 
a very detrimental effect on the engine in general, and seriously inter- 
feres with good governing. Back firing may also be caused by a leaky 
admission valve or a leak in the caging on which the admission valve 
1s seated. Cases have been reported where engines are running on gas 
oline in which a coating of burnt oil has collected on the end of the 
piston. This, it is thought, may come to a high enough temperature to 
ignite the incoming charge. At any rate, the back firing ceased with 
its removal. 

The red glow of the exhaust pipe at night, or the red hot condition of 
the copper ball used in determining the exhaust temperature, bore con- 
vincing evidence of the high temperature within the cyliuder. This 
high temperature gives some trouble with the exhaust valves, making 
it necessary to watch them quite closely lest a little leak soon burn out 
into a hole of considerable dimension. This intense heat sometimes 
has caused the breaking off of the exhaust valve stem. The use of 
more metal in the valves has practically ended these troubles. In a gas 
engine plant the certainty of action depends upon a number of details 
such as quality and time of ignition, proper compression, right propor- 
tion of gas to air, control of cylinder temperatures, etc. On one occa 
sion sand was deposited in the jacket from the cooling water, making it 
impossible to cool the cylinder properly. The result was that the heat 
of compression furnished a high enough temperature to ignite the 
charge, and the engine was run for some time without the igniters in 
operation. At various times the gas supply for the city has been shu’ 
off. Under such circumstances the engine, acting as a pump, has con 
tinued to draw gas from the mains, and to run through such shut offs 
of 30 minutes’ duration. 
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Soon after the gasoline vapor generator was installed, artificial gas 
was piped to the plant, and proved so much more convenient for emer- 
gency runs that the vapor generator was not used, and at the present 
writing has been removed. Inthe warm months of summer trouble 
jas been experienced in cooling the jacket water in the cooling tower. 
As a result, a motor and pump were installed at the river bank, some 
distance away, and the jacket water secured from that source. As soon 
as the warm months are over the cooling tower is used again. Natural 
gas is sold to the company by meter at the rate of 7 cents per 1,000 
cubie feet. 








Texas Petroleum. 
ae Sze 


By Mr. F. C. THIELE, in Am. Chem. Jour. 


[. has long been known that mineral oil existed in the State of Texas, 
but only of late has this discovery been utilized. About three years 
ago oil was discovered in the town of Corsicana, and further researches 
proved that Corsicana was literally built on a vast oil pool. About 400 
wells are in operation at present. A big refinery was built to dispose 
of the natural product, and Corsicana is a flourishing town to-day. All 
this was accomplished in the short space of a couple of years through 
an accidental discovery. 

The Corsicana oil, as it comes from the wells, resembles in its ap- 
pearance the Lima-Ohio oil, without having, however, the disagreeable 
odor, so characteristic of the oil found in the Ohio-Indiana district. 
An analysis made by the author shows the Corsicana oil to be composed 


as follows: 
Crude Oii—Specific Gravity = 0.8296. 





Per Cent. Specific Gravity. 
4s nhendetescdcusns 10.8 0.710 
isk vgn cbe'e canes 54°5 0.796 
a OS gale o cig airs 34.7 0.905 
100.0 


A more elaborate analysis made by Mr. E. H. Ernshaw shows the 
following composition of the Corsicana oil. 

Oil very dark-brown and opaque, but thin and fluid at 60° F. 
fic gravity at 60° F. = 0.8292. 


Percentage Percentage Specific Gravity 


Speci- 





Temp. Deg. F. by Volume. by Weight. at 60° F, Color, Ete. 
Bice 130-200 2.80 2.24 0.6653 ) 
B.....200-250 5.10 4.31 0.7017 
C.....250-300 7.60 6.69 0.7302 
D.....800-350 8 20 7.44 0.7527‘ Colorless. 
K.....350-400 9.40 8.75 0.7718 
| fee 400-450 7 40 7 07 0 7920 
G.....450-500 8.30 8 09 0 8088 } 
H.....500-550 6 45 6 43 0 8260 Very faint yellow. 
I......550-600 7% 7 85 0 8404 = a he 
J ....600-650 14.95 15 43 0.8555 Yellow. 
K ....650-655 17.25 18 07 0 8687 Deep reddish-yellow. 
L... over 650 1.30 1.41 0 8972 Deep red—solid. 
M....over 550 1.40 1 63 0.9699 Dark red-brown—sold. 

Residue 2.63 ae 
Total... .97.90 98.04 


The above analysis shows the Corsicana oil to be closely related to 
Pennsylvania oil, especially that of the Washington district, but it con- 
tains, according to my researches, a certain amount of asphaltum or 
bodies very similar to it. The presence of asphaltum compounds in 
crude oils can easily be demonstrated by the addition of tin tetrachlor- 
ile, SuCl,, toa sample of the oil in question. If a black precipitate is 
formed on the addition of the reagent, asphaltum or similar compounds 
are present in the oil. I found this reaction to be of value for oils 
which are subjected to distillation, as oils containing asphaltum should 
be distilled with great care and a very gradual rise of temperature, so 
as not to get too large an amount of the terpene-like decomposition 
products of the asphaltum in the distillates. The presence of these 
bodies, which resemble aromatic hydrocarbons, tend to color the oil 
yellow, and even a very effective acid treatment does not seem to im 
prove the oil much in color. This behavior of the distillates resembles 
the one which oils show when they have been subjected to overheat 
ing, as in the case of certain desulphurizing processes, proposed for the 
purification of strongly sulphur bearing oils, such as Lima, Canadian 
and others. 

lt was soon found, after the Corsicana oil field was discovered, that 
oil existed in other places in Texas, and borings for it were rapidly 
made in a number of places. It soon developed that a well defined oil 
stratum existed, which, following the Trinity river to Nacogdoches, and 
turning here and following the Sabine river, flowed out into the Gul! 


of Mexico at Sabine Pass, covering the water at times with a black 
greasy substance over quite a large area. 

The oil found at Nacogdoches is very heavy, its specific gravity being 
0.915. Its color is black, and it is strongly impregnated with sulphur- 
etted hydrogen. It occurs in shallow wells not over 90 feet deep, and 
very likely belongs to the class of oils which are described in the litera- 
ture as maltha. 

From Nacogdoches, going south, the oil makes its next appearance 
at Rockland, the terminus of the Rockland, Sabine Pass Railroad. It 
is asserted that the oil exists here in large quantities, but no researches 
regarding its properties have been made. Saratoga, southof Rockland, 
is the next place where oil deposits are found, and experimental boring 
has been going on here for some time. The oil found here is still 
heavier than the Nacogdoches oil, having a specific gravity of 0.955. 
It is a black oil rich in asphaltum. 

Fourteen miles south of Saratoga is the watering place of Sour Lake, 
where a large oil deposit occurs. The soil at Sour Lake is undoubtedly 
of volcanic character, judging by the large variety of waters found 
here, and the general condition of the territory. 

The crude petroleum found at Sour Lake occurs at a depth of 250 
feet in the alluvial formation, and is what is termed a ‘‘ surface oil.” 
Its specific gravity at 635° F. is 0.963, which is the highest specific 
gravity observed with any crude oil found in the western hemisphere. 
A fractional distillation of the oil shows the following constituents : 





Frac- Temperature, Percentage Specific 
tion. Deg. F. by Volume. Gravity. Color, Ete. 
Pere eras ee 
Br isines 212-266 0.07 Yellow. 
eat oat 266-320 0.03 ete ae 
Dee 320-392 1.59 0.684 a 
eee 392-572 19.49 0 840 ‘** blue fluorescence. 
Gees cus fy ee aa eee 
Wii sees 572-641 5.15 0.782 Dark yellow. 
MUU Sk dvews sce ct 71.11 0.978 Black. 
i Sr 97.44 


The oil contained 20 per cent. asphaltum. 

The analysis was carried out according to the directions laid down by 
R. Kissling during his investigations of crude oils of different origin. 

The above analysis indicates that the greater part of the oil is com- 
posed of hydrocarbons excellently suited for lubricating purposes, and 
the last fraction hasa viscosity of 19° (Engler apparatus), a figure which 
exceeds that of the heaviest Russian products. Tests which were made 
on the large scale showed the presence of aromatic hydrocarbons, such 
as pseudocumene and others, and according to its behavior the crude 
oil may be called a true representative on American soil, of the oil 
found at Wietze-Steinforde, Germany, which was pronounced by Prof. 
Engler one of the most valuable sources of high grade lubricating oils, 
if it could be freed of its asphaltum by proper refining and treatment. 
Solid paraffine has not been found in the crude oil, nor in any of the 
refined products, and it is doubtful whether any is present. 

As to the origin of the oil, the presence of aromatic hydrocarbons and 
the absence of solid paraffine would indicate a vegetable origin, but, on 
the other hand, nitrogen products and a large amount of sulphur have 
been found in the oil, and these facts favor the view that it is of animal 
origin. 

I cite here a test which I made to further advance the knowledge of 
this interesting oil. Some of the oil was dissolved in benzene, C.H,, | 
which dissolved it with the separation of s>n2 water. The latter was 
removed and alcohol of 85 per cent. added until no further precipitation 
occurred. The whole was well shaken, and after standing for some 
time the supernatant clear liquid was removed from the black resinous 
mass formed on the bottom of the vessel. The clear liquid was evapo- 
rated on a water bath at a temperature of 80°C. A very viscous oil 
remained behind, which, when heated to 120° C., gave a very decided 
odor of musk. 

The black resinous mass, dried at 120° C. for several hours, presented, 
after cooling, the general properties of ** goudron,” but had an odor 
which could not be distinguished from rancid stearin. This distinguish- 
ing feature recalls some experiments which were published in the 
**Chemiker Zeitung ” several years ago on the distillation of so called 
‘*stearin pitch.” Products were obtained which resembled in every re- 
spect the distillates obtained from mineral oils. Asstearin is undoubt- 
edly of animal origin, the above discovery may furnish further evidence 
of the correctness of the theory of HOfer and Engler. 

It has often been asserted that the water which comes up with the 
crude oil when the latter is pumped out of the well does not contain 
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any sulphates or merely traces of them. C. Ochsenius especially ex- 
pressed this opinion very strongly and tried to prove that such was the 
case in every instance. The conditions are, however, different in Sour 
Lake. As I have stated already the character of the territory there is 
undoubtedly volcanic, and numerous water wells occur there which are 
very strong in sulphates, especially alumina, and contain in many in- 
stances large amounts of free sulphuric acid. The water coming out 
of the ground carries with it considerable oil, which floats on it as a 
thick black tar. The oil wells which were sunk artificially contain 
water, which is strong in chloride of sodium, but still contains a con- 
siderable amount of sulphates. Whether the occurrence of this large 
amount of sulphates and free sulphuric acid 1s related to the genesis of 
the oil or not is an open question, but as the opinions are still divided 
on this subject I deemed it necessary to mention the facts as they are 
presented by nature. 








[From Engineering.—Continued from page 971.] 
American Competition.—No. XIl. 
—— 


By Mr. Robert 8. Bax, Jr , B Sc., London. 


The observer who has come into close contact with engineering work 
in England and iv the United States, cannot fail to receive certain im 
pressions which suggest reasons for the increasing success of American 
manufactures in competition with England at home and abroad. He 
notices in America many strong inflnences and economic tendencies di- 
rected towards increased commercial enterprise, the. results of which. 
seen on this side of the Atlantic, give rise to fears for our future in- 
dustrial welfare. He sees Englishmen, and men of other nationalities, 
working side by side with the native in American works, whose time 
measured in dollars and cents is not less valuable, and the quality and 
quantity of whose work is at least equal to that of their Transatlantic 
cousins. Moreover, he would notice that the Englishman is quite on a 
par with the American in originality and inventive genius, and even if 
the list of the world’s great inventors did not indubitably prove that the 
Britisher was not lacking in ingenuity, he would be convinced by his 
experience that the Englishman in America can hold his own with the 
native born American in this respect. 

To explain, therefore, what has been termed Yankee ingenuity and 
the acknowledged superiority of many kinds of American manufac- 
tured articles, we must seek for the reasons among conditions incident 
to the development of a comparatively new country combined with a 
social and political environment wholly different from ourown. Though 
there are other parts of the world possessed with an equal store of boun- 
teous natural wealth, and a bracing climate similar to that of the 
northern States of North America, it is correct to say that the United 
States stands prominently forward in the extraordinary development of 
the mechanic arts and sciences. Weare thus forced to look for the 
causes of this material development among social institutions, which 
do not exist in countries equally favored by nature, and which contrib- 
ute in a large measure to the utilization of the natural wealth of any 
country. 

However exaggerated the idea of American liberty may be, it is un- 
doubtly true that the American workman enjoys a large measure of 
independence of a kind conducive to the development of his intellectual 
capacities. This independence, or, perhaps, it would be more correct 
to say, freedom from restraints prejudicial to his advancement, enables 
each man in an engineering works to utilize his own powers and Oppor- 
tunities to better his position with his employer, and to earn wages 
proportionate to the worth of his work. He is independent of his 
fellow workers in the sense that he is free from the damaging effects of 
trade union oppression, his value is not gauged by that of his fellow 
union workers, nor are any restrictions placed upon his output for the 
object of keeping him down to the level of the average. Though 
American trade unions are highly organized, and powerful, fraternities 
which jealously guard the workman’s rights, and sometimes do not 
stop short of riot and bloodshed when their just or unjust demands are 
not granted, their effect is less insidious than continued interference 
with the liberties of the workman by limitations put upon his earning 
capacity. There is, however, no intention here to magnify the effect 
of existing differences between English and American trade unions for 
the purpose of explaining the social status of the American workman ; 
it has something to do with the conditions under which he works, but 
is not alone accountable for that independent spirit which marks the 
employee of American engineering works. 

The great flexibity and rapid changes continually taking place in the 
management of American engineering works, inspire hopes in the 


superintendent, or manager in the near future, and ultimately acquire 
a share in the business. It is not uncommon to find men who have 
thus made their way rapidly, and the opportunities for so doing are 
greater in America than in England. The conditions which most 
favor such rapid advancement are better seen in the Western States, 
where emigrant mechanics quickly establish themselves in positions 
only reached by a few at the end of a lifetime in Europe. The effect 
of these many chances thrown open to every man is seen by the intense 
energy and interest which the American workman puts into his work, 
He applies his inventive capacity vigorously in the hopes that by some 
successful patent he may be able to obtain the means to start himself 
on a career of his own; sometimes he stumbles upon an invention 
while endeavoring to find a method for turning out more rapidly the 
work upon which he is engaged—he works his mind as well as his 
hands to the bene_t of his employer and himself. 

Though inventors are encouraged in England by the protection of 
equally good patent laws, the English public are slow to take up new 
devices which appear to be in the experimental stage. As an instance 
of this, the American invention of an automatic cash system for use in 
retail shops, consisting of wooden balls running upon rails above the 
counters, was easily introduced in America as an obviously beneficial 
labor saving device. Bad luck attended the efforts of the inventor to 
establish it in England at first, and it is said that the manager of a large 
firm who was approached declared that he would not have his business 
done by croquet balls. When others were persuaded to give the system 
a trial, he was convinced that it saved both time and money by the re 
lease of a large army of cash boys. 

Inventions which do not appear to possess the elements of success 
have a better chance of overcoming popular prejudice in America than 
in England. There are many inventions requiring no discernment to 
place them at once amongst those which would yield a good return. 
Of such might be mentioned the little boring bit, which bores the hole 
and countersinks for the screw head in the same operation, and which 
would sell every where. The encouragement which inventors receive 
in America, and the chances, however remote that they be, to become 
rich by a lucky hit, has the effect of making men keenly alive to any 
improvement which would enhance the sale of an article. Of the 
many patents allowed, comparatively few may be called successful ; 
and it is such that are seen on this side of the Atlantic, which give to 
us the impression that the Americans are successful inventors, though 
the numberless failures, if known, would change somewhat our ideas 
upon that point. 

It goes without saying that in these days of sharp competition, sys- 
tematic methods in shop management are necessary in order to keep 
well in the race, and Americans are not slow to utilize every chance to 
increase the efficiency of their plant by the adoption of new devices or 
machines which would improve their shop system, or accelerate and 
cheapen the work done. A Kentucky manufacturer of fine wood work 
was much struck, on a recent visit to England, by the difference be- 
tween the shops and machinery equipment for this kind of work here 
and in hisown country. On being asked the reason for his success in 
foreign markets in competition with England, in spite of the freight 
rates to Europe, he gave as his reasons the cheapness of hard wood at 
his works, but more important than that, the policy he had adopted of 
continued replacement of machines in his works by those of a better 
type. He was always willing to give a trial to any new machine which 
possessed, in his judgment, any better points than the one in his works. 
He sometimes made mistakes, but the success of others, combined with 
the knowledge that he had the best the market could afford, kept him 
in the forefront of the industry. There is no intention to draw invidi- 
ous comparisons between systems of shop management in England and 
the United States. The Americans have by no means all that is best 
upon their side, as some would have us believe, and we could point (0 
several examples of well regulated engineering works in England, 
from which the Americans might learn much of value. Looking 4 
the question in the most impartial manner possible, there appears to be 
a more general display of systematic methods in American establish: 
ments, not alone confined to engineering, for the love of system seems 
to be a national characteristic of Americans, The stranger cannot fail 
to notice in the United States everywhere, this tendency to reduce 
everything to a cut and dried basis in political, commercial, and social 
affairs alike. The utilitarian side is always kept well to the front, and 


sacrificed on the altar of utility. 
A great deal might be said about a high degree of standardization it 
engineering works. When carried to the extent displayed in some o 





workman that by close attention to his work he may become foreman, 


the works in America, it leads to the best engineering by reducing the 


other considerations, which elsewhere would exert their influences, are 
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cost of production, if we can accept the definition of an engineer as be- 
ing 2 man who can do for a cent what any fool can do for a dollar. 
The now familiar case of the Atbara Bridge is a glaring instance of the 
success Which attends an almost perfect system of standardization and 
workshop Management, without which the successful Philadelphia 
firm would not have been able to guarantee the prompt shipment of 
the bridge, a condition necessary in that case, and governing the 
placing Of the order for that important structure. To describe the 
system in Operation at the Pencoyd Iron Works, from the writer’s 
personal experience, would be irrelevant to the present subject, but it 
is not wholly different from that in use in other works of a similar 
kind in the United States. The standardization of sizes and weights of 
rolled steel and iron shapes and sections is very beneficial to manu- 
facturers and engineers, and the unanimity existing among steelmak 
ers enables the engineer to obtain sections of the same size and weight 
at all the representative mills. This avoids the costly alternative of 
having special rolls cut, or of being bound to one mill for the supply 
of a certain shape. The American engineers have helped to promote 
this standardization by avoiding the use of special sizes as far as possi 
ble, and though it leads to rule of thumb methods in the profession, 
and makes the work of one man like that of another, it can be defended 
on the ground that it conduces to simplicity, which is not the least of 
the good qualities by which engineering work is judged. Also, the 
encouragement which the steel manufacturers give to a system of stan 
dardization, which is certainly beneficial to themselves, and which en- 
ables them to make close estimates on work, and to turn it out with the 
utmost rapidity and exactness, has made the work of the engineer 
easier by reducing the amount of toilsome calculation which otherwise 
he would have to do. He finds in the makers’ catalogues such 
constants as moments of inertia, safe loads uniformly distributed, and 
many other useful tables to which he has toapply constantly. Though 
such tables are not wanting in some of the catalogues of English mak- 
ers, they only refer to the sizes rolled by this or that manufacturer, 
and have no reference to a universal standard with which the Ameri- 
can engineer becomes so familiar. 

The astonishing rapidity with which structures are designed and 
erected in America is very largely due to these simplifications. The 
machines in a bridge shop, set to work at aspecial job, turn out day by 
day a quantity of work which would be impossible if the many differ- 
ent orders upon which they were engaged, included odd sizes of stock, 
or unusual manipulation. Take for example a multiple punch making 
the rivet holes in the cover plates for the top and bottom chords of plate 
girders. The shop is crowded with different orders which include 
plate girders of different sizes, and for various conditions of service. 
Though the rivet spacing for different sizes must necessarily vary, 
much time can be saved in the punching when odd rivet spacing, 
necessitating an awkward change in the feed of the punching machine, 
can be avoided. The prevailing practice in American bridge works is 
for the company to make their own designs, subject to the approval of 
the engineer for the purchasers ; they are thus enabled to carry out a 
system perfect in the smallest details, and do not. have to work from a 
variety of drawings possessing points of difference of detail supplied by 
other engineers. 

As to the arrangement and equipment of American engineering 
workshops, many of them do not have much room for improvement in 
this direetion. They are generally well lighted and ventilated, and the 
severity of the climate necessitates an elaborate heating system, as well 
as adequate arrangements for making them habitable during the hot 
Summer months. While some of our workshops are not behind in this 
direction, more attention seems to be directed in America to hygienic 
considerations in working rooms and offices, the business offices in 
American cities being far superior to ours for comfort. 

The great question of technical education and training has such a 
distinct influence upon engineering industries that it can hardly be 
omitted in dealing with the subject of international competition. We 
miglt divide the topic into three questions : (a) Are the facilities open 
to workmen for acquiring the rudiments of scientific and mechanical 
knowledge equally as good in England as America? (b) Do the work- 
men take advantage of such opportunities as are offered by the exist- 
ence of free evening lectures and night schools? (c) What is the 
altitude of the employer towards technically educated men who have 
obta ied degrees from technical schools or colleges of advanced stand- 
log 

Th complete answer to the first of these questions rests with statistics 
Whic.. are not forthcoming at the present moment ; but there seems to 
be no lack of opportunities in the manufacturing centers in England 
for men to spend thcir evenings listening to lectures upon scientific 








principles which they use unconsciously in their daily work, and which 
must be beneficial tothem. To answer the second question, if we are 
to judge by the theoretical knowledge possessed by English and Amer- 
ican workmen, we might infer that the latter made more use of his 
educational opportunities. He is, however, better situated to learn sub- 
jects which are incorrectly termed theoretical. He comes into close 
contact with numbers of young men fresh from the technical schools 
and colleges, from whom he cannot fail to get information which they 
are so ready to impart, and they likewise benefit by his years of exper- 
ience. He has also, as Mr Barnes has pointed out, a better distribution 
of his working hours, which enables him to utilize his own time to bet- 
ter advantage. 

The answer to the third of these questions has an importance which 
it is difficult to over-estimate, for the encouragement which technically 
educated men receive at the hands of American employers brings into 
the field of practical engineering a constantly increasing number of 
scientifically trained intellects, the effect of which is seen far and wide 
by the excellence of its results. The young technical college graduate, 
after taking his degree, finds employment waiting for him at one of the 
American engineering works. In nearly every case he receives pay 
for his services from the first day he enters the shop, which is increased 
as his experience adds value to his work. However small his remuner- 
ation may be at first, he is encouraged by the reflection that he is earn- 
ing for himself, even though it may be only a fraction of his living ex- 
penditure. Without practical experience, but possessed with a training 
which enables him the more readily to grasp the details of shop prac- 
tice, his employer sees in him a man whose value is likely to grow 
quickly as he gains shop experience. He has a slight acquaintance 
with the use of tools learned in the workshops at his college, which 
helps him in the more serious work he has begun. He remains in the 
shop long enough to become familiar with the processes carried on, 
though not to acquire a manual dexterity like that of an old hand, for 
he does not intend to stay at the lathe or bench. At the first oppor- 
tunity he enters the drawing office, his pay is increased, and he begins 
to utilize his training to improve designs or make new ones. 

In England the technical man is placed in different circumstances. 
After much time and money spent at college, he casts about for a chance 
to acquire practical experience, and is confronted with a very gloomy 
state of things. Eventually he succeeds in establishing himself in a 
works where, instead of being paid for his shop work, such as it is, he 
is obliged to pay for the so-called tuition. His time is utilized by the 
firm as the manager or superintendent may see fit, and he may be kept 
for months turning one size of bolt, which, unless he wishes to become 
a skilled lathe hand, is time wasted for him. His subsequent advance- 
ment may be due alone to the skill which he displays with tools, which 
does not seem to be the proper basis upon which to estimate the worth 
of a man whose education has been directed towards different work. 
This state of things, brought about solely by economic causes, and not 
by any tendency to discriminate against technically trained men, is 
none the less discouraging, and must prevent from taking up engineer- 
iug in England many who would add much to the profession. 

- Unless we protect England and our colonies by a tariff, it is difficult 
to see how we can stem the tide of importation of American wares, and 
as for foreign trade we can only hope to continue to have a good share. 
To meet American manufacture by adopting American methods would 
be impossible, but we can always learn many useful things by watch- 
ing the way in which our Transatlantic cousins make their successes, 
and we can also profit by their failures. It is very opportune that this 
question of American competition should receive close attention. How- 
ever unpleasant it may be to know that our commercial supremacy has 
been assailed with some success, no good can come from shutting our 
eyes to facts. 








The Appraisal of Water Powers.' 
iene 

At the recent convention of the American Society of Mechanical En- 
gineers a paper, entitled ‘‘On the Value of a Horse Power,” was read 
by Mr. George I. Rockwood. Like a number of other contributions he 
has made to that Society, it aroused considerable discussion, and result- 
ed in the passage of a resolution requesting the Council to consider the 
advisability of recommending a standard method of estimating the 
value of power in cases like the one in question. This was the suit of a 
number of mill owners against the city of Worcester for damages due 
to the appropriation by the city of Worcester of the waters of Kettle 
Brook. The appropriation was made in June, 1895. The brook has an 
average flow of about 5.500,000 gallons in 24 hours and discharges into 


1. From Engineering Record. 
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the Blackstone river, passing the premises of 67 owners of 80 developed 
water privileges and a few not developed. The total head at all these 
privileges is 827 feet. The city officials and mill owners could not 
agree on a fair compensation to be paid for the loss of water at these 
sites, and the owners brought suit for damages, partly for the loss of 
mill ponds and entire mill villages, but mainly for the loss of power 
occasioned to them by the diversion of the water from their mills into 
the city’s reservoirs. 

About 1,000-horse power for 11 months each year was perhaps the to 
tal quantity of power lost, according to the estimates of the hydraulic 
engineers of both sides. They were not in precise agreement as to the 
amount, partly because they could not agree on the area of the water- 
shed, and partly because of a difficulty in proving the actual rainfall 
on this watershed, and because of the possibility (to the legal mind, at 
any rate) that a given water power, improved by the regulating effect 
of certain mill ponds situated above it, was not legally worth any more 
on that account than it would be if they were not in existence, if the 
owner of the power privilege was not also an owner of the said mill 
ponds. The largest loss of power at any one privilege was about 66- 
horse power, and the smallest loss was a fraction of 1-horse power. 

The cases were tried before three judges as a board of arbitration. 
One was a lawyer experienced in water cases, another a manufacturer 
and large user of water power, and the third a hydraulic engineer. The 
trial lasted some 50 days. Each side employed about a dozen eminent 
mechanical and civil engineers to give expert testimony as to the facts 
relating to the amount of water taken and power lost, and, particularly, 
as to the value of ahorse power. The commission has given its opinion, 
and on June 28, 1899, a settlement was effected between the city and 
the petitioners ameunting to $500,000, with interest for four years at 6 
per cent. per annum, The exact sum was $615,259. 

The occasion for the paper is found in the fact that it was possible, 
even at this day, for the counsel for each party to the trial to take di 
ametrically opposite views of the true way to estimate the value of the 
power lost by the diversion. The two theories cannot be reconciled ; 
yet each was advanced with entire confidenceand unanimity. Through- 
out the taking of testimony, the delivery of arguments, and, .as,far as 
one can see, in the decision itself, both parties succeeded in maintain- 
ing their original positions, and, doubtless, were sincere in doing so. 

The reasoning of the petitioners, the mill owners, was substantially 
as follows : 

1. A horse power is a commodity which may be considered as on the 
market, and hence as having a definite market value, known to those 
who deal in it. 

2. The owner of each of the 80 privileges has lost forever by the act 
of the city a certain definite number of horse powers. 

3. The financial injury done this owner, therefore, may be found by 
simply multiplying the market value of 1-horse power by the number 
taken from him. 

The damage for the mere use of the water for power as assessed in 
this way by the witnesses for the petitioners amounted to $1,300,000 to 
$1,800,000. These sums were many times larger than the amount of 
money admitted to be just compensation by the witnesses for the defend- 
ant. In reply to the theory of the petitioners, they argued that the peti- 
tioners had not been deprived of any horse powers, and there is no such 
commodity known asahorse power. The thing which the owners had 
lost by the diversion of water was not even the ownership of the water it- 
self, butsimply an easement—namely, the right to have the water come 
down through their premises from above in order that they might make 
any reasonable use of it which should not appreciably diminish its flow to 
others below them. It was used largely, by each manufacturer, for 
generating power at a turbine. Counsel for the city argued that the 
way to estimate the value of this use of the water to each petitioner 
was, first, to ascertain the exact extent to which the water was avail- 
able for power throughout the year at each privilege ; and then to esti- 
mate the cost of substituting other practicable and economical means 
of generating power to the same extent and at each privilege. This 
computation should give at least the highest possible annual value to 
this use of the water, but, in certain cases, it might exceed the actual 
loss sustained by the petitioner. Such a case would arise, for instance, 
where the waterfall was situated in a locality so remote from transpor- 
tation facilities as to make it difficult to find a purchaser of the privil 
ege at any price, even if already developed. 

The witnesses for the defence also claimed that, as none oi the horse 
powers of which its owner was deprived by the act of the city could 
have been sold anywhere except at the particular place where the fall- 
ing water could be used as it fell (the only right, they maintained, 
which the city interfered with) to generate power, therefore there can 


be no such thing as the market value of a horse power resulting from 
this use, equally applicable to each unit of power wherever generated 
on this river. A horse power, being a unit of activity, not taxed, jp. 
tangible, could not be a piece of property ; but it was a property of q 
piece of machivery. 

A witness for a petitioner, Mr. William Kent, specifically stated 
that a horse power is property which may be sold and has an estab! ished 
market value, which value must be somewhere near its cost of pro. 
duction by steam, in a given locality like that of these 80 privileges, 
He did not say anything about easements. A man who loses 1-horse 
power from a 20-horse power fall was assumed to be damaged to jus, 
the same extent as he who loses 1 horse power from a 1,000-horse 
power fall, even if—as was true in the Blackstone River mills—the one 
needs a 20 horse engine, with slide valve and throttling governor, to 
balance the inequalities of his 20 horse water power, while the other 
uses a 1 000-horse power engine to balance the inequalities of his water 
power. Moreover, the variation in the cost of coal up and down the 
stream is also immaterial on this basis, although it was as high as $4.6 
at the source and as low as $3 at Pawtucket. These were the reflec 
tions of counsel for the defence. His own witnesses testified, one afte; 
the other, that the financial injury done the petitioners was certainly 
not greater than a sum of money the interest of which would enable 
them to produce the lost power by other means ; that every mill owner 
operated a steam plant large enough, or nearly large enough, to carry 
the entire mill load; ani that what these mill owners would do in 
future, as, in fact, they had done since the diversion, would be to 
carry the load, formerly driven most of the time by the lost water, con. 
tinuously on their steam engines. Hence acoal pile large enough to 
do this, if freely supplied to them, would place them in as favorable a 
position to carry on business as they ever enjoyed. Some said they 
should, further, be allowed supplies, as waste, and-oil, and labor. Sti! 
others thought they should, further, be allowed a part of the interest, 
depreciation, taxes and repairs on the steam plant; such a part of the 
whole amount of these items as the lost power bore to the entire power 
of the engine. One witness for the city thought that enough wasn't 
made of the benefit it would .be to these engines, large and small, in 
the direction of smooth working, to carry continuously an additional 
load, thus allowing their valve gears to work more normally than be- 
fore the diversion. He also called attention to the generally accepied 
belief that the friction of an engine was independent of the external 
load, so that, as it is friction that wears out an engine, no extra use of 
the mechanism was imposed on the mill owner as a result of driving 
the greater load. This witness favored compensation on a coal cost 
basis, in view of the fact that as (according to the testimony of the 
hydraulic engineer retained by the city) the flow of water was liable to 
almost entirely cease at certain times in extra dry years, therefore no 
one of these privileges was of any considerable value unless operated 
in conjunction with a steam plant of a size at least three-quarters of 
the greatest available power of the privilege. This was corroborated 
by the observed fact that in nearly every mill a steam power plant as 
large as, or larger than, this size, was at work all the year around. He 
testified, in effect, that the water privileges in New England which 
maintained a flow of water sufficient to drive a mill constantly al! the 
year round could be counted on the fingers of a man’s hands, and that 
none such could be found on either Kettle Brook or the Blackstone. 

The attorney for the petitioners sought to have the city’s witnesses 
admit the truth of Mr. Kent’s theory, and say frankly that a water 
power was itself property ; then that any sub-division of it, as 1-horse 
power, was also property. If he could do that then his side would win, 
for the ‘** fair market value” shibboleth would become operative. Not 
the cost of making the power, but the selling value of it, would be the 
test of the damage his clients had sustained. He introduced much testi: 
mony to show at what price, per horse power, mechanically or electrically 
transmitted power was actually sold in the Blackstone Valley. Witnesses 
for the petitioners freely admitted that the cost of producing a horse 
power by steam was very different at the different mills; in fact, tiiere 
could be no comparison between the cost at the least economical p/an! 
and that at the most economical plant. It is probable that no atte mp! 
would have been made by them to combine these costs in a class, and 
average them to find an average cost which it would do to cal! the 
mari:t value, had there not been so many other mills of all sizes to be 
considered by the tribunal at the same time. 

None of the witnesses for the city would subscribe to the theory tus 
advanced. Most of them, however, fell into trouble when the plaint {fs 
attorney asked, in one form or another, the following question : 

‘‘A man has got 100 horses here in Worcester. Somebody comes alg 





and takes away 50 of them ; he is liable to him for doing it. Now, the 
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horses, we will assume, are worth $100 apiece in Worcester in the 
market. Ought he to have $100 apiece for those horses or $50 apiece, 
because he has got a ranch somewhere in the West where he can pro- 
duce them and get them to Worcester for $50 ?” 

When, however, the witness is off the stand and in the quiet of his 
own fireside, it does not seem difficult, at least to the author of the 
paper, to point out the real bearing of the question on the theory of the 
defence. Mr. Rockwood testified for the city, under the wing of its 
senior counsel, Senator George F. Hoar, and his explanation is there- 
fore particularly interesting. A man has on salea horse, fairly worth 
in the market twice what it cost him. If the horse is taken by the State, 
it is the lawin Massachusetts that the State shall pay, as damages, not 
what it cost the man, but what he could naturally have sold it for. 

The plaintiffs’ attorney meant to have the city’s witnesses substitute 
a horse power for the horse, in his illustration. The conclusion would 
then be irresistible that the cost of producing a horse power was not the 
measure Of the petitioner's damage. Instead of depending on the cost, 
the damage would depend on what a horse power could be sold for in 
the horse power market. Now, thedefence claimed from the beginning 
that no horse power had been taken. Water had been taken. But the 
petitioners only possessed the right to extract energy from that water, 
perpetually falling at their premises. In diverting the water the city 
took away this right. Then why should the city not pay the fair 
market value of this right? In truth, it is this right, according to the 
theory of the defence, that is by the power taken by the State, and 
this right is technically described as an easement to an estate. 

How shall the fair market value of this easement be determined ? 

Generally speaking, it is impossible to cipher out with mathematical 
accuracy the fair market valueof an easement. Commercial witnesses 
are called in to express their opinions of the value of the estate before 
the easement was taken, and the value left to the estate after being de- 
prived of the easement. The difference is the value lost by the estate. 
That is to say, it is the fair market value of the easement. 

It so happens that in the case of the particular kind of easement under 
consideration it is possible to prove, by mathematics and data in the 
possession of qualified engineers, that its value cannot exceed a certain 
fairly definite annual sum of money. Its actual value may easily be 
some lesser amount than this limiting value. The reason is that when 
the work is done by nature, it must be done in a particular locality ; 
while if done artificially—by the combustion of coal—a great advantage 
is gained in being able to select a site for manufacturing purposes un- 
hampered by a lack of water for power. 

If each petitioner were supplied perpetually with coal in sufficient 
daily quantities to provide the same quantity of energy at a steam en- 
gine flywheel as was yielded at the water wheel shaft by the water di- 
verted, he would obviously be fully compensated for his loss, other 
things being equal, and perhaps much more than fully compensated. 
But other things are not equal, and he may require a further sum before 
his total loss is made entirely good to him. How much this extra sum 
will be must depend upon conditions, which will vary with every case, 
respecting the amount of water diverted ; the maximum and minimum 
flow of the water before and after the taking ; the size of the water 
power, and the size of the necessary auxiliary steam plant. It may be 
that the quantity diverted is so large a proportion of the whole as to 
leave no value to what remains; or that the turbines formerly used 
were too large to be used efficiently after diversion. These are details 
of relatively insignificant importance. 

The fact is that the greatest cause of the disagreement between the 
two sides, in the Kettle Brook water cases, is traceable to the lack of 
positive knowledge, on the part of both sides, as to the actual available 
quantity of water flowing each day in the year at each privilege. The 
petitioners claimed that the amount was 5,500,000 gallons per day 
throughout the working days in the year ; that is to say, it was a fixed 
and mvariable quantity. But while the civil engineers who testified 
for the city allowed 5,500,000 as the correct figure for the average flow, 
they claimed that there were frequently whole days when there was 
practically no flow of water at all. 

Now, if the flow was fixed and invariable in amount before the tak- 

ug, then the average annual damage per horse power, $50, assessed by 
¢ steam engineers who worked on that hypothesis, was correct, even 
i judged by the theory of the city’s witnesses. They would admit, that 
‘, that it would cost, on an average, that much per annum to develop 
iorse power by steam at the average of these privileges. The steam 


‘ter at each privilege was so unsteady as to make a steam plant 
\ccessary, if the water power were to be used at all; hence only coal 
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Stray Currents and the Stability of Structures. 
— 

Engineering says that the electrical current, though a century old, 
has lost but little of the mystery which surrounded its early years. The 
nature of electromotive force, the seat of this so-called ‘‘ force” in a 
Voltaic element, and the theory of the cell itself, are matters that are 
still open to discussion. Though much has been written at home and 
abroad about these electrical fundamentals, there is evidence that some- 
thing remains to be done, and much to be said, before a settlement is 
reached. 

As a consequence of this incompleteness of knowledge, the current 
itself is a phenomenon whose intimate nature is very imperfectly 
known. But this need not exert any depressing influence on the 
student of science, for the same may be said of many other subjects 
about which, nevertheless, we are accustomed to write very fluently, 
such as matter, force, energy, and gravitation. It is, no doubt, desira- 
ble in the interests of the philosophy of science to have clear concepts 
about the constitution of the world that surrounds us; but, on the 
other hand, such familiar acquaintance with the inner workings of 
Nature is not necessary for the successful application of any physical 
agent to the wants, comforts, and superfluities of life. The Professor 
of electrical theory may, indeed, be expected to enrich the world with 
his speculations about the origin and mechanism of the electrical 
current, but the ordinary man finds more than sufficient occupation for 
his professional and leisure hours in dealing with its various forms, 
transformations, and vagaries. 

While the current freely acknowledges the authority and supremacy 
of Ohm’s law, it shows itself now and again capable of astonishing even 
an expert by its caprices, and setting his detective qualities at defiance 
for atime. This is due in most cases to the provoking tendency which 
it has for making the acquaintance of neighboring conductors, whether 
linear or massive, solid or liquid. It threads its way through the most 
tangled network as easily as through a vulgar bifurcation. Not only 
does it take cognizance of the heart and surface of a conductor, but 
makes itself felt in the surrounding region which it fills with a whirl 
of magnetic lines. It welcomes moisture, for then it can go far abroad 
and break into countless stream-lines of every degree of curvature. 
Last year Professor Riicker was able to detect the magnetic field due to 
an overhead trolley wire a mile and a half away. Sir William Preece, 
while experimenting, in 1894, on wireless telegraph, found currents 
on the surface half a mile back of the earthplates which were 1,200 
feet apart. 

Magnetic lines tend to spread out from the conductor as if in search 
of the stray filaments from other “fields” with which they are ever 
ready to interlace. Such intrusion of lines and insidious currents 
usually causes irritation in the physical laboratory and annoyance in 
the magnetic observatory. The introduction of dynamos a few years 
ago in St. John’s College, Oxford, interfered considerably with the 
work of the students, and it was not until the laboratory was screened 
from the excessive curiosity of the dynamo lines that the disturbance 
was eliminated. The screening was effected by building up a double 
wall of separation between the rooms and filling the enclosed space 
with scraps of iron. The same mode of protection is not available for 
magnetic observations, as iron cannot be used in their construction. In 
building the Toronto observatory, the stone was magnetically tested, 
blocks showing traces of iron being rejected. In the Cavendish la- 
boratory, Cambridge, even the hot water pipes are made of copper. 

Despite the care bestowed on the erection of observatories, and the 
sums spent in their equipment, several of them have been so far inter- 
fered with by the proximity of wires carrying heavy currents that they 
have suspended, or are on the point of suspending, their observations. 
Our own national observatory at Greenwich is threatened in this way, 
the magnetic instruments being disturbed by the passage of trains on 
the London Electric Railway, although 44 miles away. The Toronto 
observatory is worse off, being within 700 feet of the electric cars. 
Here work has been discontinued, and a valuable record thereby inter- 
rupted. The same is, unfortunately, trae of the Naval Magnetic Ob- 
servatory on the Georgetown Heights, Washington, the trolley being 
1,400 feet distant. Professor Mascart repeated the same lamentable 
story before the Académie des Sciences a twelvemonth ago in respect 
to the recently equipped observatory of the Pare St. Maur, which is 
half-a-mile from the Pariselectric tramway. In our case the state of 
affairs is about to be investigated by a committee appointed by the 
Board of Trade, and comprising names of the highest eminence. A 
great deal of assistance is to be expected from their report, always sup- 
posing that the problem is soluble. One thing is certain, the electric 





railway has come to stay, and that its progress cannot be stopped on 
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account of its interference with the magnetic observations. There are 
plenty of places in the world which will always be practically free from 
the disturbance of stray currents, and if noother remedy can be found, 
the observatories will have to be moved further afield. 

Such a change would involve much inconvenience, and if electric 
traction systems must be extended both for the good of companies and 
the comfort of the public, it is none the less a matter of deep regret that 
work which has been carried on with scrupulous care for a great num- 
ber of years, and which is of the highest scientific value, should be 
permanently interrupted or even temporarily interfered with. We 
know but too little of the magnetic conditions of our globe to lose any 
of the few stations in which the magnetic elements and their variations 
are daily and nightly recorded. From the publication of Gilbert’s 
great work, just 300 years ago, interest in this subject has never been 
wanting ; but we see it to-day taken up in every country with unpre- 
cedented eagerness. Every expedition to high latitudes has its full al- 
lotment of the finest instruments. Continental countries have, for 
the most part, been magnetically surveyed. Professors Riicker and 
Thorpe have done the same for Great Britain. In America, the work 
has been zealously carried on for years by the Coast and Geodetic Sur 
vey. Two large volumes have been published under the direction of 
Dr. Mendenhall, giving the elements for the cities and a great many 
country places in the United States, as well as beautiful charts showing 
ing the isogonic, isoclinic and isodynamic lines for the epoch 1900. 

And still the need is felt for more knowledge, more details, more ob- 
servations of local peculiarities, including the study of coast lines and 
rocks away from land. It is only when the continuous records of 
- observatories have accumulated, and data, obtained in the field, greatly 
increased, that mathematical physicists can, with any chance of 
success, proceed to discuss these observations ; and, integrating them 
with respect to time and place, draw safe conclusions as to the general 
distribution of magnetism over the earth. The stray currents which 
show themselves so unfriendly to magnetic observatories and research 
laboratories, are equally hostile towards our underground system of 
water pipes, gas mains, supports of elevated railroads, anchors of 
bridges, and the like. Escaping from the rails of trolley lines; they 
make use, on their way back to the central station, of every convenient 
conductor which tLey-chance to meet. The earth is always a favorite 
on account of its high conductivity, for which it is indebted chiefly to 
the moisture which it contains. The embedded pipes, enjoying as they 
do, on their own account, the same electrical privilege, are pressed 
into the service and made to convey their proportionate share of the 
returning elements of current. Ohm’s law determines exactly how 
much each conductor will carry, and likewise how far it will have to 
bear its electrical load without assistance. 

As long as a current is confined to a conductor it produces no evil 
effect ; but it is otherwise at the places of entrance and exit ; it is there 
the damage is done. The former acts as the cathode of a large electro 
lytic cell, consisting in order of rail, moisture and pipe ; the latter acts 
as the anode of a cell made up of pipe, moisture and rail. When the 
current passes, the salts dissolved in the moisture are decomposed, the 
products of the analysis appearing only at the terminal metals. At the 
cathode, oxygen is set free as a secondary effect, and the pipe accord 
ingly dissolves. At the anode, oxygen, chlorine and various acid radi 
cals make their appearance. These are the chief mischief workers. 
They vigorously attack the metal, corrode it and waste itaway. The 
amount of corrosion will depend upon the strength of the current flow- 
ing from a given area and the nature of the salts contained in the soil. 
The chlorides stand first in order of activity, then come the nitrates, 
and last of all the sulphates. Most soils contain soluble salts of potash, 
soda and ammonia. 

It has been estimated that a current of an ampere will dissolve in a 
year 20 pounds of iron or 75 pounds of lead. But it does not require an 
ampere to effect such havoc ; a mere directive electromotive force is 
sufficient to start the electrolysis. The work of corrosion will then pro- 
ceed slowly, but its cumulative effect will not be a negligible quantity. 
Fortunately there is a remedy for the insidious and pernicious work of 
stray milliamperers ; and it is as simple as effective. The electrical 
tyro will name it at once, and so probably will the least technical mem- 
ber of a board of directors. Avoid all *‘ earths,” they will say, make 
your circuit metallic throughout, and you will have the best protection 
possible for all underground conductors. The financial committee will 


also be found highly appreciative of the efficiency of the remedy ; but 
they will tell you that the market price of copper is so high that they 
cannot entertain the idea of duplicating the conductors. This being 
the case, all that can be done for the present to check the fragmentary 
tendencies of the return current is to use heavy bonding. 


There is hope, however, that the radical remedy may yet be applied 
by the help of that new product of the electric furnace, aluminum. 
It 1s cheap, light, and of good tensile strength. Its conductivity, it is 
true, is only 63 per cent. of that of copper, but this drawback may be 
overcome by a suitable increase of cross section. Further experiments 
and trials are needed to test how far aluminum may successfully 
replace copper for insulated as well as for bare conductors, both over- 
head and underground. If they confirm present expectations, we may 
soon see an end put to the destructive effects of stray currents. 

The latest outcry against them comes to us from New York, where 
certain authorities seem concerned for the stability of the Brooklyn 
Bridge and the adjacent sections of the Third Avenue Elevated Rail- 
road. Previous to the recent adoption of electricity, the bridge cars 
were operated by cable; but even then currents escaped from the 
Brooklyn trolley lines, crossed the bridge, and entered the elevated 
structure. From this they passed into the underground system of 
pipes, and thence back through the earth and the East river to the 
power station in Kent street, Brooklyn. 

Since the trolley cars have been allowed to cross the bridge, and the 
cable discarded for electric traction, the trouble has been aggravated 
and extended. Complaints having been made from time to time by many 
parties interested, the State Board of Railroad Commissioners have at 
last caused an inquiry to be made as to the seat and extent of the evil. 
The investigation was intrusted to Mr. C. R. Barnes, an electrical ex- 
pert, who, after months of testing and examining, has handed in a val- 
uable report. As expected, he found a current constantly flowing from 
the bridge terminal into the iron structure of the City Hall station of 
the elevated road. On leaving the supporting columns for the earth, 
it was found to flow under a pressure of 2} volts. This maximum dif- 
ference of potential fell off with distance from the bridge. The cur- 
rents were followed to the gas mains and water pipes in Park Row and 
Chatham Square, where evidence of electrolytic action was found, as 
well as at the bases of the columns in the vicinity of the bridge. It 
must be remembered that it is the amperes which do the damage, and 
that they depend not only on the voltage, but also on the resistance of 
the intervening medium. 3 

As to the bridge itself, the chief seat of danger is at the anchors, of 
which there are four on each side of the river, weighing 23 tons apiece. 
In the case of leakage, they would act as massive anodes, the bolts and 
fastenings gradually deteriorating. It was not thought advisable to 
suspend the traffic between the two boroughs in order to allow excava- 
tions to be made, so that the actual condition of these parts, which are 
of such vital importance to the stability of the bridge, has not been 
ascertained. If the concrete in which they are deeply embedded has 
proved impervious to moisture, very little injury can have been done; 
but if otherwise, even to a small degree, the consequences must be 
disastrous in course of time. : 

Mr. Barnes concludes his report by the comforting statement that he 
finds no serious damage to have been caused by electrolysis to the 
supports of the Manhattan Railway Company’s works. He, however, 
recommends that the structure be immediately placed in such condition 
that, at no point, will it be positive to other conductors in the ground, 
more than a volt. But the directors of the Manhattan Company may 
reasonably object-that it is not for them to app'y the remedy since they 
are tlie sufferers. The causs of all the injury done is leakage from the 
bridge. Let that be »bolished by the Brooklyn Rapid Transit Com- 
pany, and the evil will disappear at once. 

In justice to this company, it must be said that they have already tak- 
en means to minimize the trouble. They have retracked their whole 
system with massive and heavily bonded rails, and quite recently the 
eight lines of the bridge were electrically connected together at the 
Brooklyn side with a stout copper cable, the other end of which was 
thrown into the East river and there fastened to large masses of iron. 
Should these improvements fail to check the expansiveness of the 
return current, the use of the rails must be abandoned and the circuit 
insulated throughout. But by that time we shall know more about tlie 
mechanical and electric properties of aluminum. Present prospects 
encourage the hope that it will show great adaptability to the wants of 
electrical engineering, and perhaps prove the panacea of our present 
electrolytic troubles. 








SPECIAL ENGLISH CORRESPONDENCE. 


RFE EAD 
CoMMUNICATED BY Norton H. HUMPHRYS. 
SALISBURY, ENGLAND, Dec. 10, 1899. 
The Rochdale Road Disaster.— Self. Igniting Burners.—That Elect ric 
Light Again.—The Protection of Property Act, 1875. 

The legal aspect of the fatal disaster at the Rochdale road gas works 
at Manchester, has been closed by the finding of the coroner’s ju’y. 
That body has declared a verdict of ‘‘ accidental death,” with a rider to 
the effect that ‘‘ Jones was deserving of severe censure by the coro:er 
for his thoughtlessness in removing the pump without leave.” ‘he 
facts are of a clear and simple character. A building hitherto used as 
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is concerned, In front of the central portion of the building was a 
projecting portico which also formed the base or pediment of a hand- 
some clock tower. A 24 inch outlet main was carried out from a gov- 
ernor situated in the building, for the supply of gas to the district, and 
the work in progress was the isolation of this governor and the cutting 
and stopping off of the 24-inch pipe. For this purpose it was plugged 
by means of an indiarubber bag inserted in the usual way, and inflated 
by means of aforce pump. The pipe was cut, and the work of brick 
ing up the open end was more than half completed. One is tempted to 
ask why this tedious method was adopted in preference to the more ex- 
peditious plan of using a cap or plug of cast iron, and no doubt a satis- 
factory explanation would be forthcoming. At this stage of the pro 
cee( ings the man Jones, who is described as a stoker, comes on the 
scene, Most unfortunately, Jones appears to have remembered that the 
force pump might be required in the retort house in the course of an 
hour or so. This was a matter easily dealt with, and one would think 
he would point out his position to one of the superiors present and ask 
for instructions. Instead of taking that obviously plain and proper 
course, he was ‘‘ thoughtless” enough to come up behind, taking ad- 
vantage of a moment when the man who was using it to keep the bag 
inflated was speaking to Mr. Stevenson, snatch the pump, without say- 
ing a word to anybody, and that with such violence as to break off the 
rubber connecting tube near to the neck. I have cavilled at the ex 
pression ‘‘ accident’ as inapplicable to the occurrence, and also dis- 
agree with the appropriateness of the expression ‘‘ thoughtlessness,”’ as 
describing the act of Jones. The bag speedily collapsed under the 
back pressure of gas, which was about 20-tenths, the gas escaped rapid- 
ly from the half closed pipe, ascended the clock tower and was fired at 
a flash light, with the consequences already described. 

The coroner, in instructing the jury, advised them that it was their 
duty to consider whether Jones was merely negligent or careless, or 
whether he had been recklessly careless. If they decided that he was 
determined to have the pump, whether in use or not, and without re- 
gard to the consequences of taking it, they would have to return a ver 
dict of manslaughter. But if he simply took the pump under the mis- 
taken view that it was not in use, there was no criminal recklessness. 
The jury, as we have seen, inclined to the latter opinion, which the 
coroner, in addressing Jones, described as a very merciful view of the 
case. He hoped it would be a warning that it was the duty of all those 
who work in a place like a gas works not to neglect the slightest pre- 
caution in providing for the safety of others. Perhaps we here have 
the most important lesson to be gathered from this very regrettable 
occurrence—and no one probably regrets it more deeply than Jones 
himself. 

The tendency of the age is not only to get as high a rate of wages but 
to do as little as possible in return. Men object to the slightest inter- 
ference with their regular routine, if it means wheeling a barrow an- 
other two yards, or remaining at work for ten seconds after the closing 
bell has begun to ring. Employers have been sternly reminded by the 
Liability Act of their duties and responsibilities as regards the safety 
and well being of those employed by them. And the man Jones is not 
the only workman who needs a similar reminder to the effect that 
workmen have their responsibilities, not only as regards their employ- 
ers, but also in relation to those working with them. 

Last month I had a little to say respecting the steady growth of in- 
candeseent gas lighting in public favor, and in addition to this, a 
marked development in the adoption of self-lighting burners is espe- 
cially observable. The by-pass or flash-jet burner is at best only an 
apology for a self-lighting arrangement, though perhaps a fairly pass- 
able one. But it is not the real Simon Pure, and such a device, to be 
a success, must be actuated by one simple turn of the tap. Anything 
of a more complicated nature is not likely to come in for more than a 
very limited degree of favor. So, in speaking of a self-lighting burner, 
I refer to one in which actual ignition ensues on turning the tap, there 
being absolutely no consumption of gas while the burner is not in use, 
and the manipulation of which is confined to a single movement of the 
tap. The patent records show a great deal of ingenuity as applied in 
meeting the essential condition that the igniting pellet shall be out of 
contact with the working flame. The self lighting device has a marked 
e'feet on the cleanliness of the globe or shade. These appliances fre- 
quently bear prominent sooty traces from the flame of the taper or the 
match applied in lighting them, and careless lighting is frequently a 
contributing cause to the black patch on the ceiling above the burner. 
The tap is turned on first, then the match is struck, and ignition is at- 
tended with a small explosion that produces a fine cloud of soot, some 
of which is deposited on the shade or chimney and some escapes to the 


from the grime or sot which is so frequently a disfigurement of the 
gas burner and its accessories. 

As usual at this season of the year, the electric light has furnished 
some amusing instances of its uncertain character. I have not heard 
that, so far, it has suffered total eclipse in a place of worship, just after 
the preacher had announced for his text, ‘‘ Let there be light,” or some 
similar expression, of which several examp!es were recorded last year. 
But if it so far advanced as to show a decent respect for religion, there 
is still room for some improvement in its behavior as regards temporal 
dignitaries. In a Court of Assizes at Cardiff, the other day, it de- 
veloped qualities the reverse of that special steadiness which its votaries 
claim as one of its numerous advantages, to such a marked degree as 
to call for special comment from the bench. In Cheshire, it collapsed 
entirely just as a meeting of the District Council was about to be held, 
and the chairman was ushered to his seat by the light of the reliable if 
not dignified tallow candle, hastily improvised lights of a similar humble 
character serving to make darkness visible. The members of the 
Corporation of the City of London, at their last meeting, were well into 
work when the electric lights totally failed and candles had to be sent 
for, in order to enable the business to be completed. Then there has 
been a fire at Hull, partial failure of the light at Birmingham extend- 
ing over an hour and a-half, and a complete stoppage for an hour at 
Halifax. A singular feature here was that the street cars are also 
worked by electricity, and the stoppage was attended by the stranding 
of the cars, many of which happened to be in the middle of crossings 
and in other ways not in a convenient position for a stoppage. 

Some 27 years ago, on the occasion of a labor dispute, a large number 
of workmen struck work, and the consequence was that the gas supply 
to the City of London was nearly eclipsed. The injury to manufac- 
turing interests, the great risk of danger at railway stations, the 
serious difficulties at the General Post Office, and other public 
establishments, to say nothing of the inconvenience suffered by the 
ordinary householder, and the facilities afforded for crime by having 
the public thoroughfares in complete darkness, had a very marked 
effect on the public mind. A demand at once arose for some public 
measure for ensuring the safety of such an important matter as the 
general gas supply, and for placing it beyond the control of a combina- 
tion of more or less ignorant working men. And the result was the 
‘** Conspiracy and Protection of Property Act, 1875,” under which any 
concerted action having for its object the stoppage or diminution of 
the gas supply became a penal offence, punishable by fine or imprison- 
ment. It is evident that the unrestricted possession of such a powerful 
weapon as the control of the public gas supply, would enable the 
holder to dictate his own terms. 

So far the Act has proved satisfactory, as proceedings under its pro- 
visions have been few and far between. There have lately been some 
disagreements with the men employed by the Corporation gas works at 
Glasgow, which culminated on a recent Sunday night by a large num- 
ber of men suddenly throwing up work, and that without regard to the 
fact that their engagements were subject to fourteen day’s notice. 
Sunday night, it need scarcely be observed, was a time when the con- 
sequences of such an act would be aggravated by the difficulty of get- 
ting substitutes, and, further, the question was not one of work or of 
wages, but hinged upon the right of the Corporation to employ non- 
union men. The result was that eight of the ringleaders were called 
upon to appear at the Sheriff’s Court to answer a charge of controvert- 
ing the 1875 Act, by which they had laid themselves open to a fine not 
exceeding £20, or tothree months’ imprisonment with hard labor. The 
facts were not disputed. The defendants pleaded guilty, and allfthat their 


advocate could urge in their behalf was that it was not so much a strike 
as a delay to begin work. They had no complaint as to rates of pay or 
conditions of labor, but the grievance was the employment of one par- 
ticular man, and instead of fulfilling their allotted tasks they discussed 
the matter. After a few hours they offered to work, but were refused. 
All this did not satisfy the Sheriff, who thought that something less 
than the full penalty would be sufficient to act as a warning to the re- 
mainder. One man was find £7, three others £5 each, and the charges 
against the others were withdrawn. 








THE new rates for the supple of electric light in Passadena, Cal., 
which went into effect the 1st inst., do not seem to meet with favor 
from the residents. The differences seem to arise from the fact that 
contract rates are rather more to the taste of the ordinary user of cur- 
rent than are meter rates. Of course, the difference is chargeable to 
the belief of the consumer that he is a much better measurer of that 
which he uses on lighting account than any mechanical measurer that 
as yet has been devised. The gas men have been through this sort of 
thought ; in truth, they still encounter some who hold that gas meters 
are * not in it” with the measure of the gas that the consumers ‘‘ did 





ceiling. Self-igniting burners, even after several months’ use, are free 


not use,” 




















































1018 


American Gas Light Fournal, 





Dec. 25, 1899. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


a 


A CORRESPONDENT, writing under date of the 13th inst., says: ‘I 
have to tell you of the death of Mr. Lewis W. Gould, Manager and 
Treasurer of the Vineland (N. J.) Gas Company, whose passing away 
happened something less than a fortnight ago. To be precise, the even- 
ing of the Ist inst. I looked for some notice of the sad affair in the 
JOURNAL, failing which I thought the news might not have been known 
to you. Deceased was for years prominent in the best business and so- 
cial life of South Jersey, and his untimely death is mourned by many. 
His widow survives him.” 





‘* EK. S. F.” is informed that the dissolution of the E. C. Perry Sup- 
ply Company, of Dunkirk, N. Y., has made no difference in the man- 
agement and ownership of the Dunkirk gas works, which continues to 
be conducted by the firm of E. C. Perry & Co. 





THE Troy (N. Y.) Gas Company will construct a new holder, the 
contracts for which have been awarded. he vessel will be put on the 
plot on Turner street, recently purchased by the Company from Messrs. 
B. Cooper & Co. 





WE regret to have to chronicle the death of Mr. C, H. Carter, Super- 
intendent of the Clarksville (Tenn.) Gas Light Company, whose demise 
occurred at his home, South First street, Clarksville, the evening of the 
9th inst, He assumed the Superintendency of the Clarksville Company 
about a year ago, prior to which time he had been in the service of the 
Citizens Gas and Electric Company, of Jacksonville, Fla. Deceased 
was born in Lebanon, Tenn., August 22, 1863. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., is about to 
complete, for the American Ordnance Company, of Bridgeport, Conn., 
a new machine shop, with traveling cranes, runways, etc. The build- 
ing will be covered with the Bridge Company’s patent anti-condensation 
corrugated iron roof covering. 





THE proprietors of the Hannibal (Mo.) Gas Light and Coke Com- 
pany will expend a considerable sum next season in bringing the man- 
ufacturing and distributing plant up to the demands of the residents 
for its product. The business of the Company has prospered much the 
past year. 





Mr. WILLIAM A. Hearne, for many years a trusted employee of the 
Haverhill (Mass.) Gas Light Company, died at his home in that city the 
morning of the 10th inst. He was in his 65th year. 





THAT peace hath victories no less renowned than those of war is 
again shown in the re-election of Brigadier-General Charles C. Fry to 
represent the Fifth Ward of Lynn, Mass., on its Board of Aldermen. 
General and Alderman that he is, our own Mr. Fry is better known to 
the gas men of America as the level-headed Secretary and Treasurer of 
the Lynn Gas and Electric Company. 





Mr. J. G. FELKER, of Detroit, Mich., has been appointed Manager of 
the Bowling Green (Ky.) Gas Light Company, vice Mr. Arthur Jami- 
son. Mr. Jamison has accepted a responsible position with a Pittsburg 
(Pa.) manufacturing concern. 





A ParTY by the name of C. W. Smith has applied to the City Coun- 
cil of Moline, Ills., for the right to operate an opposition gas plant in 
that place. His enterprise bears the baptismal title of the ‘‘ Moline 
Hard Coal and Gas Company.” He has, according to our advices, but 
little chance of obtaining the coveted grant. 





THE Matchless Gas Igniting Company has been incorporated in Tren- 
ton, N. J., with a capital of $200,000. According to the articles, the 
purpose of the Company is to ‘‘ manufacture gas burners and fixtures 
for lighting gas without matches.” 





Tae Long Beach (Cal.) and Alamitos Gas, Electric and Power Com- 
pany has filed articles of incorporation. The moving spirits are Messrs. 
F. H. Ringe, G. I. Cockran and H. V. Carter. Its capital is put at 
$100,000. 





Mr. B. F. ELLison, formerly Treasurer and General Manager of the 


St. Paul (Minn.) Gas Light Company, will assume the duties of General 





Manager of the Superior Water, Light and Power Company, of West 
Superior, Wis., the first of the new year. 





Mr. Horace W. WaLprRON, since 1893 General Manager of the Ports- 
mouth (N. H.) Gas, Electric Light and Power Company, has accepted 
a responsible position with a manufacturing concern in Boston, Mass. 
Mr. Waldron goes to his new field the first prox., and the best wishies 
of a host of Portsmouth friends accompany him, that his success in 
Boston will be equal to that achieved by him in Portsmouth. 





THE proprietors of the Oroville (Cal.) Gas and Electric Light Com- 
pany have decided to increase the electric lighting division of the plant, 
especially in respect of its capacity to supply lamps of the incandescent 
sort. 





Mr. A. L. Rice, of Riverside, Cal., has purchased a controlling 
interest in the gas plant for Selma, Cal. Mr. Rice, as we understand 
it, will take personal charge of the Selma Company’s business, remov- 
ing to Selma about February first. 





THE regular quarterly dividend of 1} per cent. on the shares of the 
Toledo Gas Light and Coke Company is payable on demand. The 
Company’s affairs and trading are in better shape than ever, despite 
the natural gas antics that have been shown there for the past few 
year’s. 





THE regular quarterly dividend of 2 per cent. on the shares of the 
United Gas Improvement Company is payable January 15. 





THE Louisville Post and a correspondent are our authorities for the 
following : ‘‘ The contention between the Kentucky Heating Company 
and the Louisville Gas Company is again in evidence. Some days ago 
the Board of Public Works again refused to grant any permits to make 
theservice connections to the mains of the Kentucky Heating Company, 
which action was based on the ground that natural gas was constantly be- 
ing used for illuminating purposes, instead of being used for heating pur- 
poses only. last summerthe Board took similar action, but afterwards 
did not maintain the position. When interviewed over the matter, Mr. 
Grainger, Chairman of the Board of Works, said: ‘We refused the 
Kentucky Heating Company authority to make any more service con- 
nections because the Company has violated not only the ordinance gov- 
erning the case, but its agreement made with us last summer as well. 
When we finally reconsidered our first decision some months ago, and 
allowed the Heating Company permits, it was upon the express under- 
standing that its gas was not to be used for illuminating purposes, but 
simply for heating. Finding that this agreement had not been lived 
up to by the Company we declined to grant it any more permits.’”’ It 
looks that the Heating Company will in the end have to live up to the 
spirit and letter of its charter. The matter of this contention, which 
was explained at length in the JoURNAL for May Ist and 15th, 1899, is 
now before the courts, whose opinion thereon will be received with in- 
terest by the fraternity at large, since the verdict will, in more than 
one instance, affect natural and illuminating gas supply in States other 
than that in which the issue was raised, especially keeping in mind the 
original charters of the companies concerned. 





Major Knapp, whose management of the Gas Light Company, of 
Augusta, Ga., seems to merit the approval of its proprietors and the 
favor of the residents, is putting in big strokes this winter towards in- 
ducing the Company’s patrons to keep up their use of gas for cooking, 
and heating as well. Intermittent heating is the rule in a Georgia 
winter, and Major Knapp insists that intermittent heating can be accom- 
plished better through gaseous fuel than by the use of ‘ pine knots,” 
‘*soft-hard ’’ coal or pan-handle coke. And at not so much greater cost, 
either. 





THE proprietors of the Hudson County (N. J.) Gas Company will, 
on January first, open another branch office at 751-53 Montgomery 
street, Jersey City. It is intended for the especial benefit of the resi- 
dents of what is known as the Bergen district. The existing branch 
office, No. 116 Monticello avenue, will be closed January Ist. 





Mr. C. H. Nuttina, Superintendent of the Chicopee (Mass.) Gas 
Light Company, forwards us the following circular, issued by the Com- 
pany under date of the first inst., which circular has in it much of 
plain, common sense notifications to gas users that the Chicopee Com- 
pany is ready at all times to attend to their wants: 

‘*The public are hereby notified that we have removed our office ‘0 
No 11 Center street (next to First National Bank) where we have 


(Continued on page 1019.) 
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» the us. All of the best gas appliances such as gas 
hich ranges, heaters, grates for fireplaces, Welsbach 
9, is lights, portable stands, ete., are being carried 
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ther of any leaks they may discover, whether from 
the main or service pipes, also of any unsatisfac- 
ory service, and we will give prompt attention 
o remedying the same. Satisfactory gas illu- 
mination depends very much upon the con- 
ition of distributing pipes and burners and 
requently the quality of the gas is con- 
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Mr. Ropert McKniaat, who, in 1848, con- 











gas works in Bellefonte, Pa., died in Belle- 
fonte about a fortnight ago. He was in his 
82d year. 





WESTERN parties are concerned in a move- 
ment to secure control of the gas and electric 
lighting properties of Winchester, Va. 


AT a recent special meeting of the share- 
holders of the Warren County (Pa.) Gas Com- 
pany it was decided that 7 instead of 15 Direc 
tors shall serve the Company. The 7 chosen 
were : Liddon Flick and R. J. Flick, of Wilkes- 
Barre ; W. F. Culver, Edward C. Jones, and 
Thos. F. Lozier, of New York; and W. H. 
Walters and Clarence Walters, of Easton. 


THE Roseville and Crooksville Gas Com- 
pany, of Roseville, O., has been incorporated. 
It is capitalized in $50,000. 





Mr. GEORGE DANFORTH will be retained as 
Manager of the properties of the Decatur (IIls.) 
Gas Light Company, which went into new 
ownership recently. 








A SLIGHT explosion occurred some days ago 
in the purifying plant of the Ann Arbor (Mich.) 
Gas Company. The damage to property was 
less than $100; to person, none. One who 
chanced to read in the ‘‘Assoc.ated Press” de- 
spatches some account of the affair could read- 
ily be forgiven for believing that the Ann Ar- 
bor plant was completely knocked out ; but it 
wasn’t, more’s the joy. 








MANAGER Cask, of the Duluth (Minn.) mu- 
nicipal gas works, reports that the output in 
November, 1899, was 3,468,000 cubic feet ; in 
November, 1898, the output was 2,467,000 cubic 
feet. Pretty good showing, that. 








ANOTHER reduction in the gas rate for Bing- 
hamton, N. Y., will shortly be announced. 





The Market for Gas Securities. 





Last week's general share market will long 
be remembered by many. Distrust of every- 
thing and of everybody was the dominant 
feature, with the ghost of entombed money 
walking spectacularly. Early inthe week the 
raid was started, and last Monday saw as fine 
a slaughter of gilt-edged securities as has been 
recorded for six years. Everything looked 
alike to the bear operators, and to their credit 
be it said they did their work well, although 
some of them lost a little for a while trading in 
Consolidated. Opening at 179 Monday last, 
by 2 P.M. it had been hammered to 168, and at 
the close it was 1734. Since then it has been 
to 186, and at the end to-night (Friday) the 
quotation is 180 to 182. To our mind at such 
prices the stock is wonderfully cheap. Rumor 
and newspaper assertion seem to show that an 
arrangement of the gas muddle was all but 
completed last Thursday. However, it is now 
asserted the bargain will not be bound until 
to morrow. Standard issues were very weak, 
without good reason though, and Amsterdams 
were thin on their merits. 

The general situation is, of course, through 
unsettled monetary conditions, all agaiust buy- 
ing for a rise ; but many gas specialties seem- 
ingly present great opportunities for profit. 
Peoples, of Chicago, for instance, as well as 
Detroit gas, Laclede common, and Western, of 
Milwaukee. ‘The United Gas Improvement 
Company has declared its regular quarterly 
dividend of 2 per cent., payable the 15th prox. 
This Company's stock, which is quoted at 148 





Structed or supervised the construction of the 





(on the par of 50), is easil y worth 175. 
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Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 







16 Watt Street, New Yorx City. 
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> All communications will receive particular attention 
2 The following quotations are based on the par value 
of $100 per share. 
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Consolidated......... esseees $39,078,000 100 180 182 
Central Union, Bonds, 5's. 3,000,000 1,000 107% 108% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 . 

” ist Con. 5’s....... 2,300,000 1,000 115 18 
Metronolitan Bonds ........ 658,000 ‘ 108 112 
WON é ncncceccsessece eesee 3,500,000 100 300 «= 330 

“Bonds ....00.-.eeec004 1,500,000 1,000 100 102 
Municipal Bonds......... coe 750,000 a 
New Amsterdam Gas Co... 13,000,000 100 2044 «ike 
Preferred..... Chtaradese 10,000,000 100 41 43 
Bonds, 53'S .cccccccccccece 11,000,000 1,000 88 90 
Northern Union, Bonds, 5’s. 1,250,000 1,000 95 97 
New York and East River.. 
Bonds Ist 5’s....... eeeee 3,500,000 1,000 109 111 
* 1st Con. 5’s....... 1,500,000 112 114 
Richmond Co., S. 1......+6. 348,650 50 70 ée 

"= Bonds....... 100,000 1,000 a“ 

Standard........ coceccocecse 6S OCR GRD 100 ea 95 


Preferred......se0--e00. 5,000,000 100 120 a 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 112 114 
Yonkers ...ccccccccccccccece 299,65 500 486130 


Out-of-Town Companies. 


Sueeiiys Uaee. ceseccscees 15,000,000 100 134 134% 
“ Bonds (5's) 15 900,000 1,000 115 119 


Bay State........... éaddas 50,000,000 50 13g 1% 

= Income Bonds.....  2,000.000 1,000 a 75 
Binghamton Gas Works.. 450,000 100 40 ; 

* Ist Mtg. 5’s.....00. 475,000 1,000 14 09% 
Boston United Gas Co,— 

1s Series S. F. Trust.... 7,000,000 1,000 92 x 

2d ¥ ” * .... 3,000,000 1,000 68 71 
Buffalo City Gas Co........ 5,500,000 100 9 11 

sn = Bonds, 5’s 5,250,000 1,0U0 4 &5 

Central, San Francisco..... 2,000,000 he 106 108 


Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 1041%4 
Columbus (O.) Gas Co., ist 





Mortgage Bonds.......... 1,207,000 1,000 106 108 
Columbus (O.) Gas Lt. & 
eee 1,682,750 100 60 65 
PRORNOG, icc cticiceveds 3,026,500 100 &4 s6 
Consumers, Jersey City 
Bomds .....c0sese<-ccocceds 600,090 1,000 102 1 
Cincinnati G. & C.Co....... 8,500,000 100 197 197% 
Consumers, Toronto........ 1,700,000 50 0-230 235 
Capital,Sacrameniu ..... 500,000 50 2 35 
Bonds (6’s).. .- es 150,000 1,000 
Consolidated, Baltimore... 11,000,000 100 50 = 
Mortgage, 6°8........0 3,600,000 oF ” 118 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, ist 6’s. ...... 910,000 we ee 7 
Consolidated, ist 5’s.... 1,490 000 : a 112 
Consolidated GasCo.ofN.J. 1,000,000 100 21 23 
” Con. Mtg. 5’s...... 380,000 1,000 87 90 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y....cccccs 90,000 100 a 100 
BORE sie vccecccecnssaees 75,000 ea ae 100 
Detroit City Gas Co........ 4,560,000 50, 9534 96 
“ Prior Lien 5’s....... 4,598,000 1,000 99146 100 
Detroit Gas Co., 5°S.... «+++ 386,000 1,000 100 «101 
© Ei Beinsccassnkace 16,000 100 100% 101 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 * 101 
Fort Wayne ........ eecceces 2,000,000 al 77 &3 
“ eee - 2,000,000 iad 80 85 
Grand Rapids Gas Lt.Co.. 1,000,000 50 
- It BE PG. ccccces 1,125,000 1,000 on ‘ 
Hartford..... incomes Gudaws 750,000 25 aa 220 
Hudson County Gas Co. 
New JOP .cccccccccecce 10,500,000 . 25 " 
_ Bonds, 5’s..... 10,500,000 ; 102 105 
Endianagellt..cces: is ccsesses 2,000,000 Sa 122 128 
- Bonds, 6’s....... 2 650,000 a 105 106 
Jackson Gas Co......ssee08 250,000 50 72 78 
™ Ist Mtg. 5°s...cccee 250,000 1,000 101 10244 
Lafayette Gas Uo., Ind..... 1,000,000 100 68 7 
Be 66 cccces cacave sess 1,000,000 1,000 81 86 
Louleville.....cccccces-ccccee 2,570,000 50 106 
Laclede, St. Louis...-...... 7,500,000 100 75 
Preterted, cccccs<- cesses 2,500,000 100 98 
Bonds ......+++ eeuccess 10,000,000 1,000 107 
Madison Gas & Elec. Co... ” 400,000 100 82 
* Ist Mtg. 6’s........ £50,000 1,00) 102% 108 
Montreal, Canada ...... sees 2,000,000 100 =. 200 sa 
Newark, N. J,,GasCo...... 16,000,000 ~ 50 6u 









Bonds, 6S sesesceeeeeees 4,600,000 ee 107——s 108 





1020 





American Gas Light Journal. 








Dec. 25, 1890. 


























New Haven......esseeeeeees 1,000,000 2 280 3800 GAS METERS. 
sere gaa CO..s+0000 saan 50 NO: | John J. Griffin & Co., Phila., Pa...ccessscccssssesceeeees 1044 
ha Bond, apt an ad 45 | American Meter Co., New York and Philadelphia. .....,. 1043 
Pe ee pe en 50.000 Helme & MclIihenny, Phila., Pa.............s000--05 vee. 1043 
es - L. & Coke Co., of D. McDonald & Co., Albany, N.Y....006....seeececseeeee 1041 
Sauamena acces 25,000,000 100 107% 108 | Nathaniel Tufts Meter Co.,Boston, Mass......... aiiines 
. e 
fs " Maryland Mete . Co. shee <cccbade 
Chicago, 1st Mortgage.... 20,100,000 1,000 1113g 1114%x cates Seat Oe oe nian gamecadanan oe 
24 on ee: 2,500,000 1,000 104 105 Se or) . PERSO H ROCHE EHO Ee Hse er eeeesereees ie 
’ ystone Meter Co., Royersford, Pa@.....ccsseseeseeseees 1042 
Rochester Gas & Elec. Co.. 2,150,000 50 88 ; 
ON beaastatebicig 2"150,000 ~~ X Detroit Meter Company, Detroit, Mich.............ese0+ 1048 
Consolidated 5's........ 2,000,000. 87% 9 PREPAYMENT METERS. 
San Francisco, Cal. ......+. 10,000,000 100 55 57 | American Meter Co.. New York and Philadelphia...,...1043 
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DIVIDEND NOTICE. 
Orrice or THE Unrrep Gas IMPROVEMENT Co., | / 
W. CorNnER BROAD AND ARCH S7Ts., / 
Puiia., Pa., Dec. 15, 1899. | | 
The Directors have this day declared a quarterly dividend H 


of 2 per cent. (one dollar per share), payable Jan. ! 

1900, to stockholders of record at the close of business De¢. 

30. Checks will be mailed. 
1281 3 


POSITION WANTED 
AS FOREMAN. 


A thoroughly competent young man desires position 4 
Foreman of Gas Works Has had eight years’ experien¢ 
in main and service pipe placing. Can furnish best of ref 


EDWARD C. LEE, Treasurer. 











erences. “T. J. C.,” care this Journ sl. = 
1281-1 

Position Wanted C 

As Superintendent of Gas Works, all 


Wit 





By a young man who has had 15 years’ experience as Supe" 

intendent of gas and electric light plants, and has bee! 

nearly 12 years with one Company. Best of references. 
1280-8 Address “§.,.’ care this Jour’ Al 
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Position Wanted 


As Manager or Engineer of a Gas 
Company. 

A Thoroughly Competent Gas Manager of many years’ ex- 
perience in the manufacturing and the executive ends of a 
Gas Company desires a —— as Manager or Engineer of a 
Gas Company selling not less than 50,000,000 cubic feet per 
annum. Highest references given. Address “T.,” 

1267-tf Care this Journal. 


American Gas Light Journal. 


CAMP 


Box 271, 


Flexible Joints for All Purposes. 


Steam, Gas, etc. Seventy-five per cent. cheaper 

than hose to convey steam to holder cups. It is 
a packed joint, and when repacked is as good 
as new. Have been in use on a number of 
holders for years. Catalogue free. 


BELL MANUFACTURING Co., 
Stamford, Conn. 


HENRY MARQUAND & C0., 


BANKERS 


AND 








WANTED, 


A Competent Gas Manager 
to take charge of small Gas and Electric Light Plant in 
Southern Illinois. Address 


1278-4 “K. W.,” care this Journal. 


BROKERS. 





Utilize 


NO EXTRA LABOR OR 
OPERATING EX- 


PENSES. 


Your Gas Liquor. 





160 Broadway, 


“THE MINER” 


Globe 


New York City. 


















ine’s Treati 
King’s Treatise 
A second hand set of King’s Treatise, in good 


order, wanted by 
‘*ENGINEER,” care this Journal. 


FOR SALE. 


Patent Right (less than one year old) of Lock- 
ing Clamp for Locking Gas or Water 
Meter Unions, either on or off the 
Meter. Good reasons for selling. 


F. J. SCHREINER, 120 N. Water Street, 
Columbus, Ohio. 


Hor Sale. 


A Small Gas and Electric Light Plant, 
in a Southern city of 3,800 inhabitants. 








1281 








Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 
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Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 


WATER TUBE BOILERS 


Economy, Safety, Capacity, Durability. 


|e V4 1 oO) ee - 10) 1 


The Pioneer Vertical Water Tube Boiler of the World 


STACKS, TANKS AND MISCELLANEOUS METAL WORK 
THE HAZELTON BOILER CO. 


Sole Manufacturers NEW YORK, U.S. A. 
1229 18th St Cable Address Paila N.Y 


(ABN Ma 


Sawa 
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PRESSURE 


Telephone 











lily 1)! 
Ht {| 





CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 





In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


The Stacey Mig. Co., 


SOLE MANUPACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 


a a 





For Estimates Write 








Coal Tar Genealogical Tree. 


all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York. 


Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 
Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 
COAL AND COAL TAR, in the form of a Genealogical Tree, including 
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dUlhertand Construction & Improvement to 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISGONSIN 














Ilion, N. Y. 
Herkimer, N. Y., 2 orders. 
Little Falls, N. Y. 


Green Bay, Wis. 
Stevens Point, Wis. 


Fishkill-on=Hudson, 2 orders. 
Clifton Springs, N.Y., 2 orders. 


Owners of the “ SUTHERLAND " Patents for Water Gas Apparatus. 


Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 


A few of the places where the SUTHERLAND sities is in successful operation : 


Mendota, Ill. 

Circleville, O. 

Joplin, Mo. 

Ashville, N. C. 
Youngstown, O. 
Kingston & Rondout, N.Y. 


Tarrytown, N.Y., 3 orders. 
Ft. Henry, N. Y. 
Gainsville, Fla. 
Hollidaysburg, Pa. 
Waterville, N. Y. 
Huntington, L. I. 


Lexington, Mo. 
CORRESPONDENCE SOLICITED. 



















Sarety Gas Main 


STopper Go A 


21I-E.116 TH St. N.Y. 









FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 
AND REPAIRS 








THE LINK-BELT MACHINERY CO, 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


ELEVATING & CONVEYING 
LINK-BELT MACHINERY for HANDLING 
COAL, COKE, OXIDE, ETC 

Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery 


Machinery designed and erected to suit 
existing conditions and available space. 





+‘ Link-Belt”? Breaker. 


CATALOGUE UPON APPLICATION 















So. Otselic, N. Y.; So. New Berlin Gas Co. 











We refer to the following Incorporated Gas Companies, using our plants: Merchants Gas Co 


GILBERT & BARKER MFG. CO., 82 John Street, New York. 


Gas Engineers and Contractors. 


Gas Works constructed for Villages up to 1,000 Burners, using either Gasolene or Acetylene. 


FUEL GAS FOR ALL MANUFACTURING PURPOSES, FOR COOKING AND LAUNDRY WORK, 
AND FOR DRIVING GAS ENGINES AND CALORIC PUMPING ENGINES. 


., Norwich, N. Y.; Merchants Gas ©o., 


, So. New Berlin, N. Y.; Afton Gas Co., Afton, N. Y.; DeRuyter Gas Co., DeRuyter, N. Y.' 
Bainbridge Gas Co,, Bainbridge, N, Y,; Commercial Gas Light Oo., Oxford, N. Y.; West Winfield Gas Co., West Winfield, N. Y. 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.inst.M.E., Chiei _acineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION GO., LD. 


American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: '9 ABINGDON STREET, WESTMINSTER, S.W. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.’ 








The above Company have erected since 1893, or are now ¥ erecting, their universal type of Carbureted 
Water Cas Plants at the following Gas Works: 


Blackburn, Eng... . 1,250,000 | Montreal, .......2.2.. . 500,000 
Windsor Street Works, Birmingham, ‘Eng... 2,000,000 | Peterborough, Ont... . . . .. . . 250,000 
Saltley Works, Birmingham, Eng, . . . « 2,000,000 | Wilkesharre, Pa. . . . .. + 150,000 
Colchester, Eng. . . .. . + 900,000 | St. Catherine's (Second Contract),. .. . BO 
Birkenhead, Eng. . . . . 2,250,000 | BuffaloNY 2. 2... 2... 62,000,000 
Swindon (New Swindon Gas Co.., Eng. . . 120,000 | Winnipeg, Man... . .. . 500,000 


Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 | Colchester, Eng. (Second Contract), .. « 300,000 
Windsor St.W'ks, Birming’m, Eng. (2d Contract) 2,000,000 Sa a a 


Halifax, oak eee eG . 1,000,000 Rochester, Eng... a 
ee = =—=—hlUrlldl|)6)hCl!lCl tee es 
_ ee . . 250,000 | Crystal Palace District, Eng. . .. . + + 2,000,000 


Toronto (Second Contract, Remodeled), . 2,000,000 | Duluth,Mim. ......... . 200,000 
lindsay (Remodeled), . ... . . . 125,000 | Caterham, eee a cee 150,000 
Belleville,. . ....=.. =... . 250,000 | Enschede, Holland, ....... =. 150,000 
Ottawa (Second Contract), . . . . . 250,000 | Leicester, Eng... . .. « « 2,000,000 
Brantford (Remodeled) . . . . . . =. 200,000 | Buenos Ayres (River Platte Co.), cis 
St. Catherine's (Remodeled), . . . . . 250,000 | Burnley,Eng . ........ . £500,000 
Kingston, Pan. 125,000 


THE ONLY 00) BURNER T" ORDINARY UNGHECKED BURNER annot 


that is made possibly do proper work at all kinds of pressure. The inefficiency 











in America ‘and wastefulness are largely due to the fact that it presents the same 
IS THE conditions, whether using gas at one, two or three inches. Hence the 


big, flaring light, the constant waste and apparently unreason- 
able bills. 
Many Gas Companies, appreciating the commercial advan- 


a Siovard Ber 


tage of first-class service, have adopted the BRAY Burner as 


Let us send you samples. Note the 





Be —— the STANDARD for TESTING purposes, and for general use 
The D. M. Steward Mig. Co. ) in connection with their lighting systems, replacing old equip- 
107 Sane res ag ments with BRAY Burners, in order that their customers 











should have the advantage of the best appliance in the market. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. VV MI. M. CRANE COMPANY, 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special Sole Agents for the United States, 
attention given to Patent Office drawings. 


Utfice, No. 245 Broadway, N. ¥. City. 1131-11383 BROADWAY, NEW YORK CiTr. 


THOS. DAY COMPANY, Distributing Agents for the Pagific Coast, SAN FRANCISCO. 
Practical Photometry. |@ THE ie ying ti en taro Waser Pee 
By William Joseph Dibdin. ced 


Price, $3.00, 


























BOWED THE ANDERSON PIPE CUTTER 
¥ COMPANY, Manufacturers, 
163 Liverpool st,,E. Boston,Mass 
N. Y. Office, 135 Greenwich St 
C. H. Tucker, Jr., Manager. 
WALDO BROS., 

102 Milk Street, Boston, Masi 








A. i. CALLENDER & CO., 32 Pink Sr., N. Y. CiTY 
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Special Trays for iron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


\\ ‘, N\A AK\\\ », 
& a MO MNe 


fo- 


\\ 


‘ XN SS Se , 
AS | \\ 
a We \ AX \\. 


We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Otrewars. 












PRESSURE 
GAUGE. 


For continuous re- 
cords of 


reet 
Cas _ —_ 
Simple in con- 


oe seis oer 
LE ie accura’ operation 
iS and low in price. ° 


VN j Fully Guaranteed. Send for 
: x g Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 


GASHOLDER TANKS AND. 
GAS WORKS MASONRY COMPLETE 


Pans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rush St.. Near Division Ave., Brooklyn, N. Y. 


nN Bristol’s Reeording | 








ALEX. C. HUMPHREYS, M.E.,M. nst.C.E. 


Humpureys & GLASGOW. 


BANK OF COMMERCE BLDG., 
31 Nassau Street, 
New York. 


ARTHUR G. GLASGOW, M.E., M. Inst.C.E. 


9 VICTORIA STREET 
London, S. W., 
England. 


CONSULTING CAS ENCINEERS 


AND MANACERS. 
CAS PROPERTIES PURCHASED. 


CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves ad Gates for Gas, Ammonia, Water, Bi. 


Also, Gate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 





Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


Gas, Water, 
Steam, Oil, | 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send forCatalogue. 













THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY O'CONNOR. 
Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 


Construction of Gas Works. 
Price, - - 83.50. 


A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. Y. City. 








Goal Tar 


Genealogical Tree 













MR. T. VINER CLARE, of London, Hne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAF, 


in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sales 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., 


- = No. 32 Pine Street, New York. 
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CHarR.Les M. Jarvis, President. Grorce H. Saaz, Secretary. F. L. Witcox, Treasurer. 


®BERLIN [RON BRIDGE CO. 


Engineers, Architects and Builders of Steel Structures. 


A 
>> ~~ Ea 
—<———— 


ae <a | @ a 


“ — 
ery 


2 Ly’ 
Sr 
CPP Riza le 


" 




















The above illustration is taken direct from a photograph and shows the interior of a Machiue Shop designed and built by us for Henry R. 
Worthington’s Hydraulic Works at Brooklyn, N. Y. The building is 44 feet in width by 198 feet in length, with a Traveling 
Crane of 10 tons capacity. Light for the interior of the building is secured entirely from the skylight in the roof. 





NEW YORK OFFICE, 718 Bennet Building, cor. Futon and Nassaustreets Main Office and Works, EAST BERLIN, CONN. 


HIBLDS ANALYSIS 


E"or the Year 1898. 











ty. 





e An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland Being the 
Thirtieth Year of Publication. Compiled and Arranged by 


" JOHN W. FIELD, 


Secretarv and General Manager of The Cas Light and Coke Co., London. 


US 


LR, 


sale 









Price $5. For Sale by 
A.M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


fee KLONNE-BREDEL cue, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 














Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BHASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


PRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC 

















SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas 


GAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 











COMPr ania WAS WORK Swe 


Wo. 118 Farwell Avenue, :- Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


——AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 








INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake St. 


Welsbach Street Lighting Company 


..-» OF AMERICA .... 


cone __. WeElSbach System 
stoves Of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 

POINTS OF MERIT: 


Economical, 
Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 








No. 36. No. 38. 
Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are beiuy 


made in the Gas Industry. 
: PRICE, - - $6.00. 
A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same 


By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, MB 


Frice, $1.00. 


a.M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 



































PUBLIC LIGHTING TABLE. 

















JANUARY, 1900. 


Table No. 2. 
Table No. I. NEW YORK 
FOLLOWING TUE CITY. 
MOON. ALL Nieut 
Lie HTING 


Day or WEEK. 


Extin- 


Light. Extinguish., Light. gnieh. 


A.M. 
30 | 6.30 
6.30 
| 6.30 
| 6.30 
6.30 


= 


Mon. 5.20 ™ | 6.20 4M 
Tue. | 2} 5.2 3.20 

Wed.! 3] 5.2 1.20 

Thu, 5.2 3.20 

Fri. 5| 5.2 20 

Sat. | LO. ).20 6.30 
Sun. | 7{11.30 F }.20 6.30 
Mon. 8/12.30 Am) 6.20 40 | 6.30 
Tue. 9} 1. 3.20 AO | 6.30 
Wed. 2: 3.20 ‘ 6.30 
Thu. 3. | 6.20 ; 6.30 
Fri. {12} 4.3 3.20 || 4.40 | 6.30 
Sat. [13] ! 5.2 3.20 ; 6.30 
sun. | 14 ; No L. 40 | 6.30 
Mon. |15)} .FM No L. 50 | 6.25 
Tue. |16 NoL, |NoL. 50 | 6.25 
Wed. |17| 5.30pm!) 8.10 Pe) 4. 6.2 
Thu. |/18) 5.3 9.10 J 6.2 
Fri. |19| 5.3 10.00 5O | 6.25 
Sat. |: 11.00 ss 6.2! 
Sun. /12.00 t 6.2: 
Mon. | 1.00 am 5.00 | 6.25 
Tue. 2.00 D. 6.25 
Wed. 3.00 5.00 | 6.25 
2! 
2 
25 
25 
L 
1 t 
)t 


~~ 


gtetelelel ately 
to GO Go WW ww 














ecoco 




















) 
) 





D 
25 
) 

















t te CO 29 


Thu, | 4.00 ) 6. 
Fri. 5.00 5. 6.2! 
Sat. 6.10 5.0 6. 
Sun. 6.10 i 6.2: 
Mon. 6.10 05 | 6. 
Tue. 5.50NM. 6.10 5.05 | 6. 
W ed. | 5.50 6.10 5.05 6. 


> Mei Qne 


2 @O © 6S 79 OS 6S 0 WW WD 














TOTAL HOURS LIGHTING 
DURING 1900. 





By Table No. 1. By Table No. 2. 
Ifrs.Min. Tirs. Min. 
January ... . 230.50 er. -- ++ 423.20 
February. ..175.40 | February. ..355.25 
189.00 | Mare assed 355.3 35 
April... . ...160.30 | 
May.......150.40/| May.... 
June ......137.00 
July .......15%.00 | July.......243.45 
August ... 171.50} August ....280.25 
September ..187.20 | September. .321.15 
October... .213.10 | October .. ..374.30 
November... 221.50 | November ..401.40 
December. . 231.50 | December. . 433.45 











Total, yr. .2221.40 | Total, yr...3987.45 


a ————————————E———————————— 
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THE RECENT DECISION. 
The United States Circuit Court of Appeals, 


In Its Opinion of December 7, 1890, 


FINALLY AND FULLY SUSTAINS THE WELSBACH COMPANY’S PATENT. 


DEALERS and USERS and MANUFACTURERS 
are CAUTIONED against INFRINGEMENT of the T i 


Welsbach Patents. 


Judge LACOMBE, in the United States Circuit Court, handed down the following opinion Saturday, Dec. 9, 1899. 

On motion to restrain complainant from sending circulars to the customers of American Incandescent 
Lamp Company. 
LACOMBE, Circuit Judge. 

Irrespective entirely of the preliminary objection that affirmative relief of this sort will not be granted to 
defendant—a question not now passed upon—there seem no good grounds for criticism of complainant’s 
circular. It states that Judge Townsend enjoined the “manufacture and sale” of infringing mantles, and he 
did grant such an injunction. And this Court has enjoined the sale of mantles which the person enjoined 
did not himself manufacture, when his past conduct in the matter of infringement created a special equity in 
favor of the complainant against him. It is true that the circular goes further, and threatens suit against per- 
sons who sell mantles, but who never have been at all concerned in manufacturing or causing them to be 
manufactured. 

In other words, it threatens suit upon the patent as if it were a patent for a product. But the complainant 
insists that the threat is made in good faith; that it intends to bring suits against sellers of the infringing 
mantles upon the theory that the patent is really one for a product. In view of the peculiar language of the 
claim, this Court is not now prepared to hold that such contention would be wholly without merit, or that the 
complainant could not succeed against a mere seller. Moreover, it is contended that the seller of a purchased 
mantle himself promotes the taking of the final step in the process, and such contention has not yet been 
passed upon adversely to complainant. These are questions which should be left to be determined in one 
of such suits, rather than here. If complainant intends to prosecute one or more sellers, and there is nothing 
before the Court to induce a disbelief in its assertion that it does so intend, it would seem to be its proper 
course to warn dealers to desist from selling. 

December 9, 1899. 














Restraining orders issued in the United States Circuit Courts against— 


THE UNITED INGANDESGENT LIGHT GOMPANY. 
ST. LOUIS INGANDESGENT MANTLE GOMPANY. 
EGKERLE ELEGTRIGAL GOMPANY. 

H. KUPFER. 

THE NEWBY INGANDESGENT MANTLE COMPANY. 


All infringers will be prosecuted, whether Manufacturers, Dealers or Users. 





TO THE PUBLIC: Avoid Liability of infringement! Take nothing but the CENUINE -always in 
sealed boxes bearing our registered trademark, ‘‘ WELSBACH.”’ 


WELSBACH LIGHT CO. 


Salesrooms in all the leading cities throughout the United States. 
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The United tas Improvement Company, 


Broad and Arch Streets, Philadelphia. 











THE STANDARD JUNIOR, 
THE STANDARD DOUBLE SUPERHEATER, 
LOWE WATER GAS APPARATUS 





Under Contract, 1899: 


‘SETS. | DAILY CAPACITY. 








SR ee ae | I 250,000 Cubic Feet. 
Ee ee ee a I 750,000 oe 
EE es a a i 1,000,000 ee 
a I 50,000 " 
i’ << » 6 ue 4 6 ¢ p 4 I 400,000 = 
ee. ss. ee we Oe Uw. I | 125,000 oe 
I eg. DIM ee i | I | 400,000 oe 
PN ee ee eee | I | 750,000 a 
Standard Gas Light Co., New York _ .| , a 5,400,000 ss 
PR Gig a ess e's | a 250,000 ss 
oo A | a 250,000 “ 
SG Pied ce ee 8 ek | I | 1,000,000 ss 
tts Ol + «a + 4 2 « «8 6 | I | 750,000 “ 
DE ¢ 6 «.¢ «= “e Bie sé «6 6 I | 125,000 
Ser ie ae ee | 2 3,600,000 ee 
URS cg ee Gta ew le Uwe | I 125,000 si 
x ow  o2 OS aaa) af | I 250,000 * 
= Cr ee oy | I 125,000 se 
es eee | I 125,000 ss 
ee ee | I 250,000 ee 
Consolidated Gas €o., New York . . .| 2 2,000,000 “ 
mR ange AS I, a | I 250,000 “ 
eek eee | I 125,000 o 
: «© & te aw « 6% | I 50,000 is 
n Dees os ek oOo oe es | I 250,000 “ 
RES ak i Me a as Gn | 29 18,650,000 - 
Previously built . . . . 204 187,100,000 ” 





Grand Te@aitac’ 62... 323 | 205,750,000 ee 
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Established 1858. incorporated 1890. 


Cuas. E. GREGORY Ey boven B, Dose V. Prest. & Treas. 
D. ABERNETBY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


—_—_2e2 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


—_202____ 


Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


=a 
SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 


A. H 

















E. D. Wurrs, 
President. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 


GuTEEs, H. A. ye 
Vice-President. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 

FIRE BRICK. . 

RETORT SETTINGS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


Bor bine st, St. Louis, Mo. 


The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. 
A. M. CALLENDER & CO., 


Manufacturers of ¢ 


For Sale by 





32 Pine Street, N. Y. City. 





Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 





WA 











FIRE Bricis 


naires 












66 I} 
AU 








Works, 
LOOEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Successor to Witt AM GARDNER w@w Sow 


Fire Clay Goods for Gas Works. 


Hamilton Building, Fifth Avenu 
PITTSBURGH, PA; P. 0. Box 37’ 


GO 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








EXCELSIOR FIRE BRICK & CLAY 


HENRY MAURER & SON, 
RETORT WORKS 


OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 














Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 








Teo. J. Surru, Prest. J. A. Taywor, Sec 
A. LamBua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK Ci 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 





"G 























tirely in the manufacture of " s 
se ei 
GEROULD'S IMPROVED RETORT CEMENT Wlaterials for GasCompanies| FIRE BRICK. FIRE CLAY, 
A Coment of reat vale fr patching retort, putting om tect snes tapes women 
e have stu an t 
SmncSos GRivugn woe” uly waronel owe | Our retorts are mado to sland changes of tompertare AND FIRE CEMENT. = B¢na 
the stro eats 0 i 
Nee a ape do so pos a merecedideeraary atm nebo We wrameicecciy "" ep Red and Buff Ornamental Tiles and Cbi2 Dis 
In Kegs, 100 to 200 a *6 ve a mney Tops. Baker Oven Tiles 13x 13x 
age icoec sap yi esi Half and Full Depth Benches of Our Own Design, and 10x10x2, —_ 
C. ts GEROULD, Galesburg, Ills. Containing 6, 8 or 9 Retorts. WALDO BROS., 102 MILE ST., BOSTON, MA 
Eastern es vena nee - anata Ave., We have  Sareatty improved ur Remuperaters. Coal or edeeainieeiien thus tates R 
ighth E 


With Numerous [lustrations 


Price, $3.00. 


PRACTICAL PHOTOMETRY 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A M CALLENDER & CO., 32 Pine Street, N. Y. (i 






>. M 
3% 
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National Gas « Water Company. 


CONTRACTORS FOR | Gas Engineers 
‘ Gas Plant Machinery | 918 LA SALLE ST., | INSPECTION AND ADVICE. 














e | | 
SOFT COAL OR COKE CHICAGO. | PLANS AND ESTIMATES 

WATER GAS GENERATORS : FOR IMPROVEMENTS OR 
A SPECIALTY. | REPAIRS. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 


é ” 
“TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 

















J AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 

> WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
nue GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

37? IT is THE ONLY .RECOCNIZED AUTOMATIC GOVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 

STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 

' little space; uses very little steam; saves formation of carbon in retorts; increases yield 
EXHAUSTER. 10 to 15 per cert. No works too small to use them profitably. 





i 


Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 357 Canal St, New York. 
. TheiCGas Engineer’s 
i Hughes’ - Laboratory Handbook. | Cy anog efi. 


By JOHN HORNBY, F.L.C. | A PURIFYING MATERIAL FOR GAS. 


Price, $2.50. 
(6 3 : ” . t an us, it can 1 in the natural state without 
, , Gas Works, A. M. CALLENDEK & CO., 32 Pine Street. N.Y City. | pe pipe oe og 
‘| eir Construction and Arrangement, The Chemistry of Vv AN BA ARD A & CO 
) Illuminating Gas. “9 


4nd the Manufacture and By NorTON H. HuMPH Price, $2.40, MINE OWNERS, 
Distribution of Coal Gas. (4: ™- CALLENDER & CO., 32 Pins Sr., N.Y. Cry | |  aeeiiiaetaniieetactren “RHINE. 


vriginally written by SAM’L HUGHES, C.E. P arson’s Steam Blower, 


ra 
Rewritten and Much Enlarged by FOR IMPROVING BAD Peg IN BOILERS, AND FOR BURNING BREZEE 


i WM. RICHARDS, C.E R OTHER WASTE MATERIAL. 


4 igith Edition, Revised, with Notices of Recent Im- PARSON’ S TA R BUR N ER, 


Sec 














bis 
<=) 











FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


provements. 





om, 61.08, FOR CLEANING BOILER TUBES. 
These devices are all first-class. They will be sent toan _ nsible y for triai. No sale 
4. M. CALLENDER & CO..,| unless satisfactory. Manufactured by the WATERTO TEAM BLOWER COMPANY. 








32 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen poleanny Brooklyn, N. Y. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 1 


THE PERKINS COMPANY,|: 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: M 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK 











BERWIND-WHITE COAL MINING COMPANY'S 
Qeean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade..... Al] 
<4 ~Carefully preparedj = 


Washington Building, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 

















SCIEN TIE IC BOOKS. 











NEWBIGGING'S HANDBOOK. By Thos. Newbigging. 6th | HEAT A MODE OF MOTION. By John Tyndall. $2.50. | AMERICAN PLUMBING. By Alfred —_ $2. Th 
dad wi COMPUTER. $2.0. THEORY OF HEAT. By J. Ceck-Marwoll. $1.00. aes ~ 3 Gin ee don. *By AH Heath, $2.50. of wh 
Cox's Gas a i igge ae: MANUAL FOR GAS ENGINEERING STUDENTS. By D.| 4 COMPARISON BETWEEN THE ENGLISH AN comp 
ee ae menage” Deen TING SOWER OF COAL CAS. $1.0. I As 
‘ TLE TMIN A 30 
HUGHES’ GAS WORKS. $1.65. GASFITTER’S GUIDE, by John Eldridge 40 cents. : a 
POOLE ON FUELS. By Herman Poole. $3. AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. ELECTRICITY. It is 
GAS ENGINEER'S POCKET-BOOK. By Henry O’Connor. Arnold. $2 INDUSTRIAL PHOTOMETRY, with Special Application been | 
ane AL GAS ANALYSIS. $8 CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- Electric Lighting. By A. Palaz, Be. $4 le 
hiner “ . s a - ring. $2. ELEMENTS OF ELECTRIC LIGHTING, Including Elect plete, 
NSUMER’S H OOK, by Wm. Richards. Generation, Measuremen rage an ution 
GAS Con AND y DIGEST OF GAS CASES. $5. Philip Atkinson. $1.50. A. Mi 
CHEMISTRY OF ILLUMINATING GAS. By Norton H.| PRACTICAL HINTS ON REGENERATOR FURNACES ELECTRIC TRANSMISSION OF ENERGY. By G. Kap 
Humphrys. $2.40. By M.Graham, $1.25. $3.50 — 
edition. $5. VALUES OF GAS COALS AND CANNELS. By D. A. — 
PRACTICAL PHOTOMETRY : A Guide to the Sindy of the Graham. $3. Rng AND] exzcrmcry. 2 J. — 10¢ 
Measurement of Light. By bain. A TEXT BOOK OF INORGANIC CHEMISTRY. B DYNAMO BUILDING. By F. W. er. 50 cents. 
a y Prof. 
HEMICAL serge: Vets, Fuel and Its Appli- Victor Von Richter. $2. DONeTAO. ELECTRICITY FOR AMATEURS. By © 
cations, ol. . e ° OU. 
G AND H By W. Burns. $1.50 AND \ 
RONWORK: Practical Designing of Structural Ironwork. ‘HANDBOOK, FOR adiainins meen sa a“ PRACTICAL MANAGEMENT OF DYNAMOS 
pdivcnhaa sa ‘Adams. $2.50 y “| PRACTICAL GUIDE TO THE TESTING OF INSULAT! = 
GAS WORKS: Their Arrangement, Construction, Plant and | WIRES AND CABLES. $1. 
Machinery. $5. TREATISE ON MASONRY CONSTRUCTION. Baker. $5 ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. | ELECTRIC LIGHT FITTING. $2. 
field. $1. Hornby. $2.50 PRACTICAL ELECTRICITY. $2.50. 
LIQUID FUEL Foe Nae. ot Be eres GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. | ELECTRICITY FOR ENGINEERS. $2.50. 
PURPOSES: ‘By B.a;Braytey Hodge — 50 cents. ELECTRICITY, Its Theory, Sources and Applications. ! 
COAL: Its History an@Use. By Prof. Thorpe. $3.50. PRACTICAL PLUMBING. By P. J. Davies. $3. John T. Sprague. $6. 
a 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express chart 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may | 
desired, upon receipt. of order. All remittances should be made by check, draft, or post office money order. \ 
books sent C.0.D. 


A. M. CALLENDER & CO., 321Pine Street, New York. 
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The Despard Gas Goal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 








MINES, - Clarksburgh, Harrison Co., West Va. 
WHARVES, - - - Locust Point Baltimore, Md. 
OFFICE, 640 Equitable Building Baltimore, Md. 
ROUSSEL & HICKS, agents, BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 
KELLER ADJUSTABLE 
COKE CRUSHER. 
a le 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 








Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gias Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 32 Pine St., N. Y. 








GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Price, 85.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most cor - 
plete. Handsomely bound, Orders may be sent to 


Ae M. CALLENDER & CO., 33 Pine S8t., No.3. 


—— THs -—— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations ox 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal OYtfice: 

Room 720, Reading Terminal Building, Phila., Pa. 


Rointsa of Shipment 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No 1 (Lower Side), South Amboy, N. J. 














EpMUND H., 3icCULLOUGH, I'rest. Cuas. I’. GODSHALL, 'Treus. ll. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsyivania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this es its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and :n freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 











Toledo, O., and Pittsvnuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


-IGAS NAPTHA. 












Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, 


Boston Office, R’m 18, Vulcan Bldg., 8 Oliver St. 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





| Steel Tanks for Gasholders, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Iron Roof Frames and Floors, 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


OMPLETE CAS WORKS ERECTED: 
Artificial and Natural Gas 


Mains Furnished and Laid. 


CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 





Rooms 201 & 202. 


DETROIT, MICH. 





A. E. BOARDMAN, C. E., 


Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric | 


Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


Geo, Shepard Page’s Sons. 
GAS MAGHINERY. 


Correspondence Solicited. 
69 Wall Street, New York City. 


, Wayne Bank Building, 





JAMES T. LYNN, 


GAS ENGINEER 


CONTRACTOR, 
- DETROIT. 


GAS PROPERTIES PURCHASED. 








DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 


374 FIFTH AVE. N. Y 








Ket Murray Manufacturing bomgany 


Steel Gasholder Tanks, 


Sinace, Douste ANd TRIPLE-LIFT GASHOLDERS. 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS ceo 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Garriages, Genter Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALYES, Double Gate, Hubs Flange, Outside ScreWan Quick Opening, 3 to 36 In. Dian. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


KERR MURRAY MANUFACTURING COF 


ort Wayne, Indiane 


Address, 
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BARTLETT, HAYWARD &CO. 


BAL: TIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
lnm Holder ‘Tanks | CONDENSERS. 


ROOF FRAMES. Scrubbers, 
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Girders Bench Castings. 
BEAMS | OIL STORAGE TANKS 
PURIFIERS. | Boilers. 





, PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 

of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 

= improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
5; Gas Works Designed and Constructed. 








BTCERPTsS FROM DECISIONS 





ers, —OF THE— 
BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 
Me. E. H. Yorke, RSG acae. eS A ne Gh New Haven, Conn., Dec. 1, 1898. 
Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,’ which is a handy compila- 
ati. tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 


I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 

The 18 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 

high and safe authority in all matters pertaining to the management, obligations, and rights of G48 Companies. Your little book will serve as 
valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 


Yours truly, (Signed) F. C. SHERMAN, Superintendent. 





A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
& Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CO., . No. 32 Pine Street, N. Y. Citv. 
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R. D. WOOD & CO,, "ies. *--. The Mitchell Scrubber Patented. 


400 Chestnut Street, Philadelphia, Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 





















eR 














Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS 


All Ironwork and Machinery Required in a Gas Plant. F 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rficts= Bridge & Ogden Sts., Newark, N. J. §Pu: 


The Continental Iron Works, § : 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 



































BUILDERS OF 


Gas EXolders.[’‘ 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “*D” Retorts. 


ILLUMINATING GAS! FUEL GAS! | Pe Bae Celtassities. 


THE LOOMIS PROCESS). | eesc:sneccae wesvins rns 











Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated presmre. Send for samples. E 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. Also SERVICE CLEANERS, PRIP PUMPS, and S12! / 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. C.A. GEFRORER, 


BURDETT LOOMIS, - - UWartford, Conn. 248 N. Sth Sts, Phils., P% 
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PIII ana 
a ER SSO H. RANSHAW, Prest. & Mangr. = ae and ad 
SESS SOS: WILLIAM Sracey, Vice-Prest. R. 5. Zaman, Gee. © 


WN, THE STACEY MANUFACTURING CO 


Established i851. 
Single, Double and Triple-Lift 


GASHOLDERS, - 


f Of any Capacity, mith or without Wrought Iron or Steel 
‘ Tanks. 


@ = Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


me (Coal Gas Benches, Roof Frames, 
xy OIL STORACE TANKS. 


= = Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


@Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
: STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
j 


SS 

















- GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
WM. HENRY WHITE, 
\ No. 32 Pine Street, - - - New YorkE City. 


ND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


ds Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 





—— 


| 1899 DIRECTORY. 1899 


EE" AMERICAN GAS COMPANIES 





Price - - - - - - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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ane LAUREL IRON WORKS. 
ae) ee Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 


--~--Gasholders« 





japan | 
a | 
=a 


i 
LZ ) 





OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


R | ‘Successors to HERRING & FLOYD, 
JAMES FLOYD ¥ SONS, Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, ay parent and Half Regenerative Furnace oatings. Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S8- Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on “hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila, 
Sole Manufacturers of the OGDEN QUICK~MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, IT'wo, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Gokeries during the past 4 years. 











1842 = feily & Fowler, « - 1899 


| . Single or Telescopic. With or Without Iron or Steel Tanks. 











LOGAN IRON WORKS, 


Brookiyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


Capacity of Holder, 500,000 C11.Ft. 





.. The contract was completed and the 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS 

Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for j 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York 
Holde, was in actual use in 90 days from receipt of order. 
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BINDER for the JOURNAL. WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-FIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 




















Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, oto., eto 




















wets MO rise — —_, ttn dag Bldg., Phila., Pa 
SORUMNOND @” —-EMAUS PIPE FOUNDRY. 


~ CAST IRON DONALDSON IRON COMPANY. | EMAUS, P/. 
(AYU NHN =aat 











Price $1.00. 





A. M. CALLENDER & C@., 32 Pine Street, N.Y.— ‘a 


MANUFACTURERS OF 


[oe wore mee — CAST IRON PIPE AND SPECIAL GASTINGS 


FOR WATER AND GAS. 


), Valuation of Gas, Electricity Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. 























and Water Works | — | <= 
“I FOR ASSESSMENT PURPOSES, POOLE ON FUELS. The Gas Higinee’s 


SECOND EDITION. 


va ® THOS, NEWBIGGING, M.lnt.C.E., ond WM. NEWBIGGING, THE CALORIFIC POWER OF FUELS. Laboratory Handbook. 


With an Appendix of Decided Cases. By HERMAN POOLE, E.C.S. 
Price $2. For Sale by a Gabe By JOHN HORNBY, F.I.C. Price, $2.50. 
"rice, S3e ‘or Sale by 
A. M. CALLENDER & CO., 
32 Pine Street, | a & City. A. M. CALLENDER & CO., 32 Pine St., N.Y. City. Ae Me. CALLENDER & CO.,, 32 Pine Sr., N. Y. Crry 











Established isd54. 


4 D. McDONALD & CO.. 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


‘ ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 
) the coin can be instantly and The gas registered agrees abso- 
positively changed without re- 


moving the meter or replacing 


lutely with the amount pur- 


chased by the coin. 
any parts. 


fe 
| 








WE HAVE MADE AND SOLD IN THE UNTTED STATES 


OVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. 
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NATHAN [EL TUFTS METER CO. 


1849. No. 8 Medford Street, BOSTON, MASS. 
Manfrs. of Seatengie Station, Test and Experimental Meters. 


PREPAYMENT GAS METERS. 


















































sadebeey eesrie i THE EQUAL 
IN 4 OF 
REGISTRATION. GAS RANGES = 
THE FOR 
CONSTRUCTION INCREASING CONSUMERS W 
IS AND 
SIMPLE AND STRONG. GAS SALES. 
insane eon sls diieaedie cieneiaetiae \y 
THE MARYLAND METER AND 5 MANUFACTURING CO. 
BALTIMORE, North & Saratoga oe ge 0 SO 107 West Monroe St. 
SAN FRANCISCO, 22! Front St. 
CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc) ~ 
~m— “Perfect” Gas Stoves —-_- : 
A PERFECTLY ACCURATE METER > 
AN ALWAYS-TO-BE-DEPENDED-ON METER 
A BEST-MADE METER wil 


A SURE-TO-PLEASE METER 
THE KEYSTONE METER 


Made at ROYERSFORD, PA. 


Pacifi Coast Supplied by WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal. 


THE | 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 














@ | when the scale of gas rates is changed. 


HELME & McILHENNY, 


HMstablished 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Hite. 


a METERS REPAIRED. 


PREPAYMENT = nnecdenimemmnameds 


our Own Deteein  eenene. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY. 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 














5 

















FACTORY AT ERIB, PA. 


|IPOOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID 
LIQUID AND GASEOUS. 








TO WHICH IS ALSO APPENDED mm 
THE REPORT OF THE COMMITIEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEER. 
DECEMBER (1897); TABLES OF CONSTAN1S USED. 


By HERMAN POOLE, F.C-S. 
FIRST EDITION. 
Frice $3. EBFor Sale bv 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 
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The advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double Superheater Lowe Water Gas Apparatus—-Manufacturers of General Gas Works Machinery—Builders of Gas Works 
WM. HENRY WHITE, Eastern Engineer, FO RT WAYN E @ i Bl D., 


32 Pine St., New York. Occupies this space every alternate week 


JOHN J. GRIFFIN & GO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Cliston St., Chicago. 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 




















MANUFACTURERS OF 


STATION MET ERS, 
CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 


Prompt Attention Given to All Repairing. 








OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30, 000 now in use. 


We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 














This Meter is an 






























































GM PLE (I ey-E——_ CS CUCU ba oma 
unqualified success in 
DURABLE Great Britain. 
Its simplicity of con- 
ACCURATE se 
struction, and the 
RELIABLE positive character of | 
3 the s service performed 
All Parts __ by it, have given it _ 
Interchangeable ‘pre-eminence. _ 
eS a > 
Needs Only the Care Given an Ordinary Meter... 





Saves MONEY, TIME and CONSUMERS. ~| 
Dispenses with “DEPOSITS” and Increases OUTPUT. 











